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72? John Wilkes, o^Aylef- 

bury, in the County of 
Bucks, Kfq\ 

SIR. 

TH E fubjed of our convcrfa- 
tion in the Capuchine% Gar- 
den at Spaw in the lummer of the 
year 1745, Hes ftill by me in the 
drefs in which it was at firft put. 
I have not leifure at prefent to pre- 
pare it for pubHc view. In the mean 
time I fend you the following flieets 
as a token of my fincere refpe<St. It 
is with pleafure I think on the time 
we fpent fo agreeably together, and 



am, 



<y/r. 



your mdfl obedient 
humble fervant. 
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S E C T I. 

That all mattery d% afolid impenetrable fub-^ 

fiance y makes equal refiftance to a change 

of its fiat e 6f refi or motion : or that all 

bodies refifi in prop6rtion to their quan-^ 

titles of folid matter. 

THAT the reafonings in the ieCotid 
Part of the Enquiry into thd na- 
ture of the human foul> may have 
their full force^ it is requiiite that the prin*- 
ciples laid down in the firfl: Part, be called 
to mind, and kept in viev^. What is to 
be faid in the fecond Part, fuppofes thefe 

B principles 



principles firmly cftabliftied, and unexcep- 
tionable. But as fome things have been 
lately publifhed, which tend to weaken 
them, a curious and exadt reader will not 
be diilatisfied to fee fuch doubts carefully 
examined here. In endeavouring to clear 
up thefe points, I may perhaps fay fome- 
thing, to prevent other fcruples, which 
might be raifed. The fubjcdl is of the 
moil ferious naiture, and it concerns all 
men to know what they have to truft to, 
in a matter of fuch importance ; as far as 
reafon and philofophy can inform us. 

11. It may be remembered that the ?/i- 
aSiivity of matter was there aflerted, and 
endeavoured to be proved, by many diffe- 
rent re'afons 5 and therefore that all matter^ 
without exception, as a folid, impenetrable 
4ubftance, neceilarily refifts every change 
of its prefent ftate, of reft, or motion ; bc>- 
caufe from this rcfiftance it is of ufe in the 
material univerfe, which otherways it could 
not be. In confequence of this principle, 
matter was denied to have any fort of aSiive 
power. And if this foundation be not 
ftridjy true, I own the fubfequent conclu- 
I fions. 



[3] . 

(ions, as being deduced from it, muft be 
very precarious* And that it is not true, is 
pretended to be fhewn from various cohfi- 
derations. The firft of which follows. 

III. Since all matter refifts a change of 
its ftate of reft or motion, the quantity of 
matter in bodies is known by this refiftance, 
or by their vis inertia j that is, by the force 
required to move them, or flop them whea 
in motion. With refpeft to this it is faid. 
If the folid uncompounded particles^ 
void of pores, of equal bulk, have their 
inertia tcj^?i\y then this muft be accu-* 
rately true [that their inertia is propor- 
tional to their quantity of folid matter :] 
*^ But if matter be of kinds fo different 
" from each other, that the folid elemen-r 
tary particles of the one, have a greater 
inertia^ than the equal, folid elementary ^ 
particles of the other j then it is only 
when we compare thofe of the fame 
** kind, that we can affirm the inertia to 
be proportional to the quantity of matter. 
And fuch different kinds of matter may 
^' exift, for ought we know." {a)^ 

{a) Account of Sir Ifaac Newton's Philofophical Dif- 
coveries. Page loo. 

B 2 IV. The 



€C 
<C 

cc 



CC 
CC 

cc 



CC 

CC 



[4] 

IV. The defign of writing thus, is to 
fugged that refinance' to a change of its 
folate, is not eflentiai to matter, if fdme kinds 
of it may refifl: lefs, and fome kinds tnore. 
Itf is thtttfori, ratlkr a (brmife artfully 
tbr6Wti in the way;^ than any real argo^ 
raent \ ' and no noiicd k taken of the rea^ 
fcms td^the tiontr^ry : yet as it may afford 
others a pretence of doubting, I (hall beg 
leave \d ^Wef?e, That, without going to 
the foHd" elementary particles of . matter, it 
might have bien .faid all at once. If equal 
folid bodied, of any bulk, void of pores, be 
cf kinds fo di£ferent, that the one has a 
greater vis inertia than the other, then,we 
cannot be fure that equal quantities of mat- 
ter make an equal refi (lance to a change df 
ftate. Which I really think is only %ing. 
If the equal refinance of all matter to a 
change of its ftate, aflerted by fome men, 
be not true : then it is not true. Such a 
way of doubting is very univerfal, and will 
hold againft any propofition in Euclid."-^ 
The elementary particles of matter are 
brought in here, • becaufe we cannot fee 
them, and there is room for difpute when 
I they 
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they are referred to : but whatever difTe- 
rent reiiftance we fuppofe them to have, 
the {^mf will be applicable to bodies codp- 
fifting of an equal number of thefe diffe- 
rently refifling elementary particles 5 or to 
equal quantities of theie different matters. 

V. The refiftance, or vis inertia of fo- 
lid, impenetrable fubiknce, arifes from the 
folidity of it : and a^ it is abfurd tp fuppofe 
the folidity of one part, void of oores, grea- 
ter than the folidity of" anotbcrequal part, 
alfo void of pores ; fo it is abfurd to fup- 
pofe the rciiftance of one folid part, greater 
than the reMance of another equal folid 
part. For if folidity caufeth refiftance, then 
equal folidity mud; caufe equal refiftance : 
and if folidity doth not caufe refiftance, fo- 
lid, impenetrable fubftance could not refift 
at all. And if it did not refift at all, it 
would not be folid, but only a (hadow of 
folidity. Thus, there is no medium be- 
tween ar body's making no refiftance at all 
to a change of its ftate, and making a re- 
fiftance proportional to its foljdity, or the 
quantity of matter in it. 

B ^ VI. With 
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VI. With fefpe<a to this I would afk. 
If folidity be not the caufe of refinance in 
bodies, how it comes that bodies refift at 
all ? or from what other caufe refiftance 
can proceed ? No man on earth, I think, 
can afGgn any other caufe of refiftance than 

folidity. Then if folidity be the caufe 

of refiftance, I would aflc a reafon. Why 
equal folidity fliould not make equal re- 
fiftance ? or why one folid body fliould not 
refift as much, as another equal folid body? 
It would have been proper to have confider- 
ed thefc queftions, before an objeftion was 
raifed : for if no reafon can be afligned, or 
fo much as imagined, the author here en- 
deavours to raife an objedtion, v^^thout be- 
ing able to found it any where, or to give a 
reafon of objefting. This I leave to be 

confidered by men of judgment. But 

farther ; If body made no refiftance at all 
to a change of its ftate, it could bear no 
force or preflure to be made upon it ; be- 
caufe it would be moved without any force 
impreflTed, or again ftopt, without commu- 
nicating any force, or motion to other bo- 
^k§^ ll could not fp much as bear the 

font^^ 
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contadl of refifting matter, but fly from 
that, without being touched 1 and flopt 
again without touching it ! Does any man 
underftand this motion, or this reft ? Yet 
thefe are plain confequences of body*S 
making no refiftance at all. But they are 
contradidlory too. Body as a folid extend- 
ed fubftance occupies fpace, and admits no 
other body into the fame fpace, fince two 
bodies cannot be in the fame fpace at the 
fame time ; and fuch a body, prefled on all 
fides, would make an infurmountable re- 
fiftance to any natural force, and bear an 
infinite preflure, without yielding : for it 
could not be reduced to nothing, nof 
brought into lefs dimenfions, except by in- 
finite power, being by fuppofition perfedly 
folid. And if matter of this kind were en- 
gaged in any natural operation, with other 
matter, in an animal or vegetable body, or 
in the ground which we labour, or put to 
any other ufe ; it would, by its equal foli- 
dity, refift as much as it was refifted : or 
aSlion and re-^aSiion between it and other 
matter would be equal. And as this equa- 
lity of refiftance in all cafes, proceeds from 
its equality of folidity ; it again appears, 

B 4 that 
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that there is no medium between a body*s 
niaking no refinance at all to a change of 
its ftate, and refifting in proportion to its 
folidity. 

VII. But what is gained by fuch fur- 
jnifes as thefe ? As long as niatter is alipw- 
ed to make any refiflance at all to a change 
of its ftate, tho* ever fo little 5 it could 
never become a felf- moving fubftance; finpe 
it could not both refift: motion, and move 
itfelf, at the fame time, more than it could 
V be faid to do a thing, and not do it at once. 
And if it be fuppofed to make no refiflance 
at all to a change of its ftate, it could be of 
no ufe in the material world, as having no 
force to flop, or to impel other matter. A 
fubtiley elafiic fluid oi fuch unrefifting mat- 
ter, could never caufe gravity^ by impelling 
bodies to a center, nor produce the chief 
Phenomena i^ nature, as is fuppofed. It is 
not right to depreciate matter in one cafe, 
and exalt the effeds of it in another. Or 
if fome forts of matter had but one half, 
or one third the refiftance of other matter ; 
a double, or a triple quantity of it would be 
jpeceflary, to produce but an equal efFedl : 

which 
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«^ich is no compend in the adion of maU 
ter upon metb^r* I cannot fee what k 
gained by fuch fuggeftions ; unleis it be to 
perplex an inattentive reader, or give a han- 
dle of chicane to thofe, who are vain of not 
yielding in any cafe. 

VIII. if it (hould be faid, God could 
make equal quantities of folid matter, that 
flaould rcfift unequally ; for this otgecflioii 
runs to the extent of pofliWUty, when it is 
faid, for ought we know : It is anfwered. 
Not without making the nature of folid 
and reiifting fubflance different from what 
it is. Matter refifts as it is folid ; and equal 
folidity muft refift equally, except we (tioulA 
fuppofe it reduced to lefs dimenfions by 
preflure, and the fubftance deftroyed 3 which 
no created power is able to perform. And 
if Go^ changed the nature of folid impe- 
netrabfe fubftance, what is applicable to it 
now would not be applicable to it then. 
Since refiftance proceeds from folidity, and 
folidity confifts in being void of pores ^ as is 
allowed in the objeftion ; it is as abfurd to 
fuppofe two different degrees of refiftancc, 
griiing from the fame folidity, as to fup- 
• ' - pofe 



pofc two different forts of folidity arifing 
from the fame property of being njoid of 
pores. The power of the Deity is not to 
be brought into fuch fuppofitions. We might 
as welLfuppofe, that the fame quantity of 
matter^ might at one time make a greater 
refiftance, and at other times a lefs. If I 
Ihould afk, if God could make fuch a fort 
of folid matter, as (hould not refift at all^ 
nor bear any preflure ? It would be alking, 
if God could make fuch a fort of folid mat- 
ter, which fhould not be folid ? This would 
defervc no anfwer. 

IX. But let me be permitted to afk, If 
this lefs refifting matter would gravitate 
equally, or be equally heavy, as the ordi- 
nary matter ? To allow this would be to 
allow, that it refifted equally as other mat- 
ter. Yet it is el fe where faid in the fame 
work, '^ Gravity being found by fo many 
" experiments and obfervations, to afFeft 
" all the matter of bodies equally ^ we have 
" hence the more reafon ftill to conclude 
its univerfality ; fince. it appears to be a 
power that ads not only at the furfaces 
'^ of bodies, and on fuch bodies as are re- 

*' moved 
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•* moved at a diftancc from them, but to 
** penetrate into their fubfiance^ and into 
•* that of all other bodies ^ even to their very 
•* centers ; to affedt their internal parts ^ 
" with the fame force as their external ; 
" to be obftruded in its adion by no in- 
" tervening body, or obflacle ; and to ad- 
** mit of no kind of variation in the fame 
** matter, but from the different diftances 
only from the body to which it gravi- 
tates/' (^) Now fince gravity is fo uni- 
verfal, fuch unrefifting matter, if it exifted, 
would gravitate as much as other matter ; it 
would require as much force in any fubtile 
fluidy to urge it downward, and, if it fell 
from an equal height, would have an equal 
force, or impetus in its fall, as other matter : 
that is, it would make an equal refiflance to 
a change of its flate, as the common mat- 
ter. For there are not two forts of gra- 
vity. This is contrary to the fuppofition 
of two forts of refiftance. We meafurc 
the quantity of matter in all forts of bodies, 
by their gravity or weight ; and therefore 
by their refiftance j unrefifting matter could 
have no weight. It will be of ufc to 

{h) Page 276* 

what 
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what follows bebw, to remember that this 
place is very ei^refs agaioft any variatiw ifl 
gravity, except from the different didaoces 
pf the body toward which matter gravitates. 
It is iikewiie very plainly fhewa here, 
that gravity cannot be owing to the a^ion 
ci matter upon matter, i^nce^it penetrates the 
fiUd fubjiancs rf MieSy and affefts their' 
internal parts^ with the fame force as their 
external 3 which matter could not do. There 
is no penetration of parts in impenetrable 
fubftance : otherwife we lofe the notion of 
body* 

X. Nor does this junrefifting nature of 
matter accord well, with what is faid in 
another place, where the general lajvs of 
motion are owned to proceed from the in^ 
aBivity of matter. It is faid, " We have 
already confidered the inertia^ or paflive 
nature of body, according to which it 
perfcveres in its ftate of motion or reft : 
receives motion in proportion to the force 
imprei&d : and refifts as much as it is 
refifted. Which is the fum of the three 
general laws of motion." [c) Now when 

(c) Page 148. 

it 
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it is faid,. For ought wc know, fiich diffe- 
rent kinds of matter may exift, as that 
equal quantities! of thecn may have their 
inertia iinequal, it is faying, Thcfe thtee 
laws, which are the foundation of Sir Ifaae 
Newton^s philofophy^ are to us very doubt* 
ful. If A were a folid body of .unrefiftiDg^ 
or lefs refiflifig matter, and in contad with 
B, ail crqual body ' of refilling matter; A 
couM not communicate to B all the force 
that were itnpreiled upon it, becaufe it did 
not refill' equally by fuppofition 5 and yet 
it would communicate all the force im^ 
prefied upon it^ becaufe its folidity could 
not yield : which is a plain contradiction^ 
Thus a£fiofi and re-^a^ion would not be 
eqilal 5 ^nd yet they vrould be equal, at one 
and the fame time< The obvious confe* 
quence of all this is, as was obferved be- 
fore, That fuch nnrefifting matter could 
not be employed in the operations of ila* 
ture with other refilling matter, Without 
either refilling as much, as other matter 
refills, or tofing its folidity. In fuch ifl*> 
conveniencies do men entangle themfelves^ 
while they would fcepticizc unfeafon* 
ably J 

XI. Again, 
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XL Again, If equal quantities of folid 
matter may have their vis inertia, or re- 
finance to a change of their ftate, unequal 3 
the quantity of motion could not be reckon- 
ed in the fame manner, in both thefe dif« 
ferent forts. In the one, the quantity of 
morion, or force, is got, by multiplying the 
matter into the celerity : but if the fecond 
fort had only one half, or one third the re- 
fiftance of the firft, an equal refiftance or 
force in it, muft be got by twice or thrice 
that quantity of matter into the fame cele- 
rity ; or that quantity of matter into twice 
or thrice the celerity. Or if the quantity 
of matter and celerity were the fame in 
both, the moment of the one, would be as 
much lefs than the moment of the other, 
as its refiftance was lefs. This would per- 
plex the computation of forces, and the 
whole theory of the fliock of bodies. If 
equal bodies of thefe differently refifting 
matters encountered diredly, the force of 
the one could not ftop the force of the other, 
according to the general rule, though their 
celerities were equal. It had been worth 
while to have adverted to thefe plain con- 

fequenceS;, 



fequences, which every boy can draw. — • 
Nor could weight difcover the true quan^ 
tity of matter in bodies^ except it were 
fuppofed that both forts gravitated equally ; 
that is, as was faid above, refifted a change 
of flate equally ; which is contradid;ory to 
the firft fuppoiition. 

XII. A conftant difagr^ement would en- 
fue in the common affairs of life, on this 
fuppofition. The balance could be of no 
ufe in trade, nor weight a fure meafure of 
what was bought and fold : nor could any 
method elfe be invented, I think, to fupply 
its place. It is indeed faid, " It is only 
** when we compare thofe of the fame kind, 
** that we can affirm their inertia to be 
*' proportional to their quantity of matter.'* 
This fuppofes that we know when we 
compare bodies of the fame, or different 
kinds : but when it is faid, *' for ought 
" we know," it feems to contradi<ft this.-— 
In (hort, this is endeavouring to raife a 
doubt, which, if there were any ground for 
it, would breed inextricable confufion both 
in philofophy, and in the mutual dealings 
among men. Weight is not only the in- 

difpu table 
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cUTputable meafure of things that are moft 
valuable in traffic ; but in the niceft expe^ 
riments in philofophy^ the quantity of mat- 
ter m different forts of bodies^ is reckoned 
from theif different fpecifk gravities. Thus 
gold is found to contain 1 9 times man f&at-^ 
ter, than an equal bulk of water ^ and equal 
bulks of gold and mercury are as 19 and 
1 4* And it feems ftrange to fifrmlfe, or 
affert the poffibility of fuch different forts 
of matter, as would pefplex the daily affairs 
in life, and difturb Sir Ifaac Nemton*% whole 
philofophy : not is it eafy to fee, how fuch 
a fuggeftion could fall in with the account 
of his philofophical difcoveriet. 

A ferious reader will pardon me for dif«- 
cuffing this particular minutely, as it i$ the 
foundation of all that is faid, in the fifft 
part of the Enquiry into the nature of th6 
human foul, and of a good part of what is 
contained in Matbo. From this firmly 
edablifhed, the refl will proceed ealUy. 
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SEC t. 11. 

Ybe confequences of the inaSlivity of matter. 

^hofe niobo affert^ That whatever was 

formerly fuppofed done by matter^ is per~ 

formed by the immediate power of the 

Deity y are cenfured for putting a flop to 

our enquiries into the mq/l fublime part 

^ philofopby. Sir Ifaac f^ewtonV con* 

jeSure concerning the caufe of gravity 

injudicioujly brought in^ as if he bad been 

pofitive about that caufCi Gravity Jhewn 

from many plain reafons to be the imme^ 

diate effeEl of Divine Power, 

FROM the inaSivity of matter it was 
inferred^ that fuch a fubftance as re* 
fifted all change of its prefent ftate^could have 
no fort of ai^ve power i that gravity^ elafti^ 
city^ repulfe^ and the various kinds of attrac- 
tion^ fuch as were called/^w^ri of matter, do 
not really belong to it) that they are not me- 
chanical^ or the eiFedt of matter and motion \ 
and therefore that they were the immediate 
effects of immaterial power. ; or that the 
Deity aAed inceflantly on all the parts of 

C this 
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this dead fubftance, to icnprefs motion upon 
it, to repair tbe motion loft in the aAion 
of bodies upon bodies, and conftantly to 
produce the Wdhderfal Works wHidh We Be* 
hold in the Uflivfcrfe. This is cchiared 
as injurious to phiioibph^, and ixhpki^ing 
thb beauty of ttatofe; I flikll give the 
place at large, bec^die the cenKhre ^extends 
to others. It is (aid, 

it. '' ^3tfie from their fpridnefS to ex- 
'' plain all thiflgs by raechdiiiiffli, liavt Been 
*' led to exduda evtery thing bdt iiiStter 
•* and motion but of the univerie. Otfiers, 
^' from a tonti'ary ^li^ofitibn, kdmit no* 
^' thing but perception, and things which 
" perceive 5 add Ibme haVe pdrfiiai this 
*• wiay of reaforiing, till they have adhaft- 
** ted nothing but their own pttrcfej^tfbns. 
'' Others, while they overlook the inter- 
** mediate links in the chain of cdtifes^ and 
" haftily refolve every principle into tht 
** immediate influence of the Firft Caufe, 
** iiiipair the beauty of nature, put an end 
*' to our enquiries into the mod fublime 
" part of philofophy^ and hurt thofe very 
** interefls which they would promote. In 

" framing 
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^* £r^ipg thofc i^ftems, he who has pro- 
•' fecuted each of them far theft* has done 
** this valuable ferrice, that while he vain- 
ly imagiped he improved, or compleatcd 
it, he really opened up the fallacy^ and 
reduced it to an abfurdityl** {d) 



cc 

CC 

cc 



ni. This charge, fo far as it concerns 
Jthe Firft Part of the Enquiry, is renewed 
aifterward. All I (hall fay to it at prefent is, 
That 1 do not fee how denying the powers 
of a dead fubftance, is impairing the beauty 
of nature. The beauty of nature remains 
the fame, to whatever caufe men may 
^crlbe It ; they may endeavour to vilify the 
art, by afligning a caufe of it impotent 
and blind i but that does not change the 
nature of things. A chain of caufes^ is a 
notion crept into philpfophy, which men 
think they may fuppofe without proof. It 
cannot be a chain of material caufes : a nia- 
tcrial caufe, is a caufe without power ^ as 

{d) Page 95* Tbofe who haye confidered the three 
different fyftems here mentioned, can beft judge whe-^ 
ther the Firft Part of the Enquiry into the nature of the 
human foul, d^ferved to have been ranked in fuch 
company* 

C 2 well 
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well as without knowledge. And all that 
we can find for it is, one material caufe 
above another, till the firft is out of iight« 
Such caufes were firft fuppofed by Demo^ 
critus. Epicurus and Lucretius admitted no 
other Jirji caufe than matter and motion. 
Des Cartes difguifed the fuppofition a little, 
and gave it a new material drefs. It has 
been taken up by Spinoza and Leibnitz 
iince his time, and in part rejected. It is 
now on the decaying hand. The inter- 
mediate links of the chain difappear, one 
after another, as men begin to examine 
them more narrowly. —— In the moral 
world fecond caufes are real, and necefiary ; 
becaufe rational beings muft be free agents ; 
and it would be abfurd to fuppofe the 
Deity to do all that is done among men. 
The expreffion oi fecond caufes is from 
thence become familiar, and does not offend 
the ear : but it is as abfurd to fuppofe dead 
matter a fecond caufe in the material world, 
as to fuppofe free agents mechanical inftru-^ 
ments in the moral world. And the one of 
thefe fuppofitions leads to the other, as ap- 
pears in the writings of the three laft authors 
juft named. Material . caufes lead to fatal 
ncceffity. IV. As 
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IV. As to impairing the intereAs I would 
promote, I am not ienfible that I have im- 
paired the intereAs either of philofophy or 
religion, both which I had in view^, and 
which muft always go together,— —^Thc 
great end of enquiring into the works of 
nature, and the conflitution of the univerfe, 
is to difcover the Firft Caufe^ the contriver 
and performer of thefe works ; to fee his 
Power and Wifdom, without a veil of mat- 
ter to intercept the view. Any other juftifii* 
able end cannot, I think, be afligned. While 
philofophers are employed in fearching out 
fubtile matterSy which are invented, and dif- 
appear fucceffively^ other men are not for- 
bidden to purfue this difcovery. The art 
and performance cannot be worfe, if it can 
be (hewn to be the immediate work of the 
Creator. This cannot hurt the interefls 
either of philofophy or truth. Is not art 
worth enquiring into, unlefs it be the im- 
mediate work of a lifelefs and powerlefs 
fubflance ? Why then is this faid to put an 
end to our enquiries into the moft fublime 
fart of philofophy ? That matter fhould 
copy fo unerringly and conftantly, fuch va- 

C 3 rious 
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rious and wonderful art^ in all places at 
once, really difbotirages our enquiries kito 
the moll fublime part of philofophy, if <iiHl 
be it. Men of learning and genius, migfaft 
rather indulge th&mfdlves in rational plea-^ 
fure, in difcdvering and admiring i!he beaui 
ties of t)ivine Jltt^ than amufc the worM 
With the notion of fubtile matters, that can 
perform fuch wonders. The art of a bfind 
cauTe begets aflruggle in the mind. 

That thofe who prbfecutc this fyftem, 
have laid open ihc fallacy of it, and tedueed 
it to an abfurdity, is a thing which remains 
yet to 'be fliewn. 

V. All that is named *df the links of thk 
chain offecond caufes, is ^t fubtile atbereal 

'medium, Tuppdfed by Sir Ifaac Newton to 
exift. Many other kinds of matter, as has 
been faid juft now. Were formerly fuppofeB 
to produce the various furprifing cffefts we 

"^ behold. Epicurus formed his atoms eter- 
nal, ncceflary, weighty and infrangible. 
AriJlotle\ folio wcfs gave every particle an 
occult quality, or ;|>ecaliar Virtue. Des 
Cartes divided the whole mafs into three 
forts of a<ftive matter. Tbefc have^bceti all 
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IB vogue, and have afterwards fallen into 
difregute : but ihey who fee the fyftem of 
nature truly demonftrated by the'greai man 
j^uft jqiow mentioned, have fubnitnted this 
new matter in their place, which it feems 
they refolyc toTubdiyide' into .many forts' 

9&SX fW ^CP hkt^ cited, ievejfl f^wer^ 
arc named, as j^ pffsfffrby wfcicb rf?e pjir-. 
tides of fluids form tlj^mfelves ipto drops i 
the power by which the parts of hard bo-^ 
dies cohere together ; the power by which 
A^ iTays rf liQht, fff^ ^PffP^ int6 water, 
gla&, pr s^py .qthgr mpdiiim th^t ^as .fi f e- 
-ft^ve power, are cojftftantly ibeAt ^o,war^« 
the perpendicular. Theie aod many other 
powers fn nature, are owned to be analogous 
to the "^OTi?^r of gravity. The eMuvsd'znd 
por^fces, ifpsipti^d by fpr^ner philofophe;-s, 
jto.aciQQunt fcr tl^ ^W(t) Aiec]^anical|ly, 
are aUawed io rbe .uniatiisfji^Qry. (^) Then 
it is added, 

VI. '*In 

(#) I ihall give the place referred to, here at length. 
It is jGiid, page io8. 

** Becaufe ihc pnver of gravity is fo well known t6 
^ ttSj when we enquire into gdier pcwirs, we endea* 
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VL ^* In all the cafes when bodief 
^^ feem to a£(: on e^ch other at a diftance, 

•'and 

^f yp^ to compare them with that pf gravity, and tq 
** determine their proportion. We find a great va* 
^f rieiy of powers analogous to it in nature i fuch as 
<^ that by which the particles of fluids form themfdves 
<< into drops ; that hy which the parts of hard bodies 
^^ cohere together ; that by which the rays of light, ii| 
f^ entering into water q: glai$, or intq any medium of 
^f a greater refra6liye power ^ are conftai^tly bent to- 
<^ wards the perpendicular, and when they are inci- 
'^ dent upon die farther furface of the glafs with a fuf- 
^^ iicient obliquity, are all turned bade into the glais^ 
*^ though there be no fenfible medii^m behind the glafs 
^^ to refled it ; in the fame manner as a heavy body 
^^ projeded pb)iq\iely upwards is bent into a curve, and 
f< brought b^k to the earth again by its gravity* 
^^ Thefey and many other powers in nature, have an ana- 
'< Ipgy to gravity, but extend tq lefs diftances, andob* 
<< ferve laws fomewhat diBFerent. It has been found 
*f very difficult to account for them mechanically, 
^ For this purpofe, fome have imagined certain effiuvia 
^' to proceed from bodies, or ^tm^J^heres environing 
^* them ; otbers have invented vortices ; but all their 
\^ attempts have hitherto proved uniatis&£|ory. That 
^< fuch powers take place in nature, and contribute tp 
f < produce its chief phaenomena, is moft evident, hut 
^! their caufe$ ^re very pbfcure, and hardly acceffible 
^. byus." 
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'* and tend towards one another^ widiout 
^^ any app^ent caufe impelling them^ this 
'* force has been commonly called attract 
^< tion ; and this term is frequently ufed by 
^* Sir Ifaac Newton^ But he gives repeat- 
^' ed cautions^ that he pretends not, by the 

•^ ufe 

If it be very diiEcult to account for thefe things 
pechanically, and if their caufp§ are to us hardly ac- 
peffible; ope would think that the author (bould have 
been cautious not to contend that they are mechani- 
, csHy without knowing how they are mechanical* This 
is an obvious confequence. And it M^as ftiU leis cau* 
tious, to bring in the authority of the greateft philofo- 
pher of any age^ for their being mechanical.— —The 
word power here is aicribed to every appearance in na- 
ture, ' and fuppofed to be exerted by the particles of 
fluids, df hard bodies, by the rays of light. When wc 
ftop a little in reading, and confider this. What is it 
but faying, The power which matter hath to move itfelf 
to, or from other matter, according to die various phae- 
nomena which are to be efFeded ? This is plainly 
fuppofing the great queftion in difpute, inftead of 
proving it. And it is veiy inconfiftent with what the 
author %s elfewhere, ** Body not only never changes 
^* its ftate of itfelf, in confequence of its paffive nature^ 
*• or inertia j but it alfo refifts when any fuch change 
** is produced : when at reft, it is not put in motion 
<^ without difficulty; and when in motion, it requires 
4^ a certain force to ftop it." page 99, It was 

pbferved 
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V ^c «f thw icrpi, tp ^pfii«: ^^n^tprc of 

^. pjor does h<? tv^r jiffirni, or ia- 
Gxi^U% ^ » bpdy can aft uppp ^• 
Qtfa? r, ^t a d^JjincCy but by /^* wfer-^ 
Vmfiw ofophfr ko4ifs.rrr^Hp h^ pkjiily 
f^ £gnified, that he thought that tbefe 
" powers arofc from the itnpulfes of a y«^- 
'^ /f/^ (ethereal medium^ that is diffufed o?er 
" $he uniyerfe, znd ^erietratps the pores of 

" groffcr 

itlirerve(j[ in.jthe F^cft Pal ^of. the EiMli^irjr, T^t fowar 
is t;he jnoft Rredous tj^ng injrutujcc* ^/t^f and Know^ 
If4g^ are tl;fce-two ^ijcrieaioxis jto wbicb ,tlje cr?^ti9n ^ 
nl (things, and .their conibnt p^efexyatiQn, .a^^ owing : 
imt ^t this rate it is f^ |tp fnake as mapy ^jf^^r J )^s 
90iie\hai ^oxuad ^to. Jf soMex qt bpd^, ji^^^ilv ^(* 
^s ^ .change ,9f ,its prefect J^ate, 5^d y^ .perform 
•K^liateyer .we fee done ,in ^natajre 5 qpe.pf t^iyo tliingp 
^uft jbe (^ : Either that tiie/ame quantity of inotioA 
j^ill jcemaiiis in the imiyerfe, as Des, Cartes alRrmeriy 
^iuch this author juftly rgedts, ^nd difprqyes : or 
|tbat matter moves itfclf, which^flatly contrad j^ its rc- 
»fiftance ^tp ^, change ,of its ft^te. This is a hard dilpiruna^ 
The word p^mfir is frequently jnade ufe of in. phikh- 
/43iphy, jis.when we fpcajc of. the pifmers of algebraic: 
quantities,, or of the pwers in me(f)ianics. In tKefe ]^» 
ft^.the ikilfiU appliqitipn of gravity)' el^fticity,, .9 r ,of>i 
iivif^vfo^cey.witb.a^pater 9eicrity,,)jre rai^e,^ jy.dght 

-witba flosKer igati«p, ;But[ jt^j^j*, vijjpa^doj}4>l^^^^^ 

in 
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^ >groflbr ibodfes* It appeacs from iA let* 
^ ^KM to Mf.B9s^l0iy ^t this was ^k lopi^ 
^^ nioti e^ ; md if Jite did not ^uibUfii ft 
'< fooner, it proceeded from hence ouly^ 
^^ tlaltitti£aimd lie ^as iiot afalfc^ frattt'tx-- 
^ {)erliiieiit ^and •ehferyatioo, to giretaife^ 



lA this cafetD fupfwfe the«^4«^^^itfelf oKch^nical. Df 
fow^ were .mechanical, not Otily menj but even thp 
^^/(y CQulB 'da liotihing, except mechanically ; dr'hb 
liiid aliliviiig beings Would be neccSaryiagiints, if ite*- 
tiff&iy agmt %tre 4iot la cbntradvftion. ^kk tis juft 
iflj^ttdSd^sifchetne of .neceffity. There fs^iothii|g*iiie- 
dianicalin a watdi^or any enjginC) except gtvi|)g tl|p 
pacts a duerfigufc, and joiniag them together, fo that 
|hey may communicate the force in^preiled *(^y 'ihe 
t)owcr,'totlie lift jpattdcifignal to'be iMvdL iteil 
the cafe is the iame in the body of man, or of 
any other living creature. iThis I beg may be 
taken notice 6t hy any who ihall read thefe pap^. ^<|r 
if this eafy obfervation had been attended to, both phi- 
loTof^y and religion itfelf, Would have worn another 
drels, than y^t .they have at preient. fiiit by a |pg^ 
and indetermined ufe of the word "pnverj we Come ^ 
Jength to imagine that theefe ^m;^i here named belong 
to matter, which is altogether wrong. Ahd . finQc 
matter basjabfoliitdyr«^-,^*w^, we cannot.be riifli an 
afcribing them to an immaterial caufe ; and that is, to 
the Deity, whofe power is infinite, and his knowledge 
^0 direa the exercSK bnt;»^l)buiidlt& What ate called 
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'' tis£idory account of ibk medium ; and 
^^ the manner of its operation, in produ* 
l^ dng the chief pbantmena of nature." (f) 

VII. Here I think it is injurious to this 
great man's reputation, to bring in his au-^ 
thority for a thing, which he owns to be 
only conjedural | or rather, which he aiks 
only by way of ^uare. Why (hould tlus 
be again brought into the queftion, as if he 
had been pofitive ; if any good reafon can 
be brought againft it ? or, unlefs the expe->^ 
riments and obfervations had been fince dis- 
covered ? This is an ill office, done to his 
memory. How much more is he to be 
praifed for his ingenuity, than Des Cartes^ 

powers in the place dted, are only effelfs produced by 
power, or the different ways of exerting one and die 
fame /^f(;^, according totfaevariety of things to be per- 
formed. To fuppofe ihefe powers belonging to matter, 
is indeed making occult qualities of them, or difguifing 

that old ridiculous notion under a new name. 

They are here faid to be analogous to gravity, that a 
certain fubtile matter msj pais for the efficient caufe of 
them all : their analogy to gravity confifis in this. 
That they are the immediate effects of the fame im-^ 
material powor. 

Page I09<f«piii^ 
1 whq 
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who boldly afTerted as many kinds of a^ive 
matter^ as fitted his hypothefis, without 
either obfervation or experiment ? If this 
medium is found to be without ground, the 
mentioning it fo often, has a tendency, 
with the unthinkiqg, to lefTen his authority 
in other points. May we not allow this 
excellent perfon to have been fo far wrong 
as not to have guelTed right, and that 
in one particular only ? How few can 
compare with him in this particular ! It is 
the greateft praife perhaps that ever was 
given to any philofophen But to bring it 
always on the carpet, makes it more to be 
taken notice of, by ignorant people, than 
the mofi noble of his difcoveries. And as 
it is every man's right to enquire into thefe 
matters, for his own fatisfaftion, and to free 
his mind from the uneafinefs of fuppoiing, 
that matter is the immediate efficient of all 
the wonders we fee around us ; authority will 
not hinder men from examining appearances, 
tho' they fhould be lookt upon as ignorant^ 
or fucb as ought not to meddle with thefe 
fubjefts. Contrary principles feem to me, 
and perhaps to others, very defirable. If 
the notes to the Firft Part of the Enquiry 

had 
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bad baen fttteod«d to, or duly coofidered } 
I had been frtfod from tbb ungrateful taflc^ 
Id wtlich arguments are not wanting. Even 
in a plaw cited above {Si^. L) fuch rea- 
fona ftr(9 brought a|{ainft this conjedure^ as 
I^ainly fhew grifvity it£df^ to which the 
other powers naoied, are fajd to he analo* 
gonf 9 not to be me^bj^^cal^ nor owing to 
anymat«rigl in^puljlf. 

VIIL lit is th^e a0erted, &pm many 
e^riments and pb/ervations^ that this 
power penetrates the Aibflance of bodie^p 
!even to their very centers. How can zfubtik 
medium^ let it be as fubtile as we pleafe to 
imagine it, penetrate the folid fubftance of 
bodies ? It is ftill matter^ and folid, refitt- 
ing matter ; otherwife it could impreis no 
force. And that coe part of folid fub- 
fiance (hpuld penetrate another part of it, 
is inconceivable, and defiroys the veiy con- 
ception of body. Two parts coi^ld not oq« 
tsxfj the fame (pace, earcept the folidity of 
.one of them ga?e way. But it is very con- 
ceivable, and dempnfirable tc^o, from the 
Mtral^kn of cohefion (as it is called, of 
which snore by and by) that immaterial 

power. 
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pcmiiti A6i& oti) iM (i^rvades, all die pta& 
(Sf flatter ttnivafally. And fince this j& 
iffdirpiilable, if tlie reader will bear it ill, 
mbid; he Will i^flly Setf not only that gra- 
vity li dot the iffdft of ihattet upoh mat* 
t^ bfiit \lhtt the power of the Deity pre- 
^«l^, ^d efxdudes ilU ^fldive ^Wefi 
tfAt cdttld be pretendisd to bis in laatter i 
III it ■& n^dfefs to ddny his id^xftiediatt 
^\l^er fin 006 e&fe, when we fee it H be* 
lbi^^4i&nd, atvd preventing us, in soothet-.^:^ 
N<Jw ffftcc ^aVity is thus " found Xo-if^sSt 
** icA thfc matter in bodies," and **%oafl^ 
** thbSr ititMtal farts^ with the Bme forci 
" S»*thitir emerml" it is to ho pu(jpofe it 
fey My^ *' that it pcf^etrates the ^res of 
** %€6&x bO(kes;" or to allege that all b»- 
ViieSj ^e very denfeft, ire extremely r&re, 
tir cbhtain a fmall quantity of miavter, ih 
-^rd^rtiOn to their bulk. Still th^ nraft 
%fiaTe iniernal parts^ that are furrounded <Hi 
-all ildes by external farts : and denfer bo- 
dies muft have more internal part&, accef- 
fible to no matter from without ; unlcfs it 
-be again denied, that bodies have aiy^r inter- 
' rial parts. We cannot conceive that theft 
fhould be nothing in bodies but fores^ or 

that 
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dttt folid fubftance (hould be all furfac^i. 
That is repugnant. A furface has onty 
breadth and i^^/i&« without a third dinien- 
fion^ that is, without any folidity^-^^Grai^ 
vity is there faid ^* to be obftnided in its 
adtion, by no intervening body, or ob* 
ftacle." Surely this is a property that 
excludes material impulfe. Matter is al-^ 
ways obftrufted by intervening matter. If 
the lighteft body, as cork^ were indofed in 
gold, to any thicknefs, it would gravitate as 
much there, as if expofed in the open air. 
Could impelling matter find no refiflance 
from gold, and yet impinge on a rarer fub^ 
ilance ? It was from fuch an experiment 
as this, thsit jircbimedes difcovered the fraud 
committed in making King Hiero^s golden 
crown. And it is becaufe of the obftrudtion 
from intervening matter, that effluvia can- 
not account for attractions analogous to gra^ 
vity.— —In a word, no arguments can be 
more conclufive againfl this medium^ than 
thofe this author himfelf has furnifhed in 
the place before-cited. But there he was 
arguing for the univerfality of gravity, and 
here for its being the effedt of material 
impulfe. 

IX. And 
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IX. An(l as it is to np purpofe to pfe<* 
tend that the denfefl: bodies are extremely 
rare, fo it is to as little purpofe to infill on 
the great fubtilty and rarenefs of this me^ 
dium. As has been faid, it muft be matter^ 
and folid, refiiling matter, to produce any 
effedt, or impreis the flrong force in the fall 
of a ftone, or tumbling down of a rock« 
An ordinary man could hardly refift the 
force it impreffed on a cubical foot of lead, 
or raife that weight contrary to its impulfe : 
and if we confider how eafily fuch a man 
could refift the force imprefled on an equal 
volume of air, or even of water ; we fhall 
rather find reafon to conclude this medium 
(if there were fuch a thing) to be extremely 
denfe. It is elfewhere obferved concerning 
the refiftance ariiing from a fubtile medium, 
*' as for a more fubtile medium than the 
air, no experiment, nor obfervation, (hew 
that there is any here, or in the celeftial 
fpaces, from which any fenfible refiftancd 
** can arife/' {£) And yet if an athereat 
medium were the cauie of gravity, it fhould 
be very depfe in the celeflial fpaces, to im- 
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pel the heavieft bodies in proportion to their 
dcnfity, and in proportion alfo to the quan« 
tity of matter in the bodies towards which 

they gravitate. For let it be confidered 

that, fince the gravity of bodies at the fur- 
faces of Jupiter^ Saturn^ the Sun and our 
Earth, are as the numbers 943, 529, 
1 0000, and 435, gold would be near 
one^iifth heavier at Saturn than with uf, 
more than doubly heavier at Jupiter^ and 
twenty-three times heavier at the Sun. 
What (hall we do with this ? Gold here 
is 19 tiroes heavier than water^^ but the 
fame identical fubilance at the Sun would 
be 437 times heavier than water.— —We 
are not therefore to eftimate the denfity of . 
this medium^ as it impelled light bodies, but 
as it impelled the very heayieft, gold, mer- 
cury, and other metals : and as it impelled 
them likewife to the greateft bodies in na- - 
tare. Either of thefe confequences are ir- 
reconcilable to the nature of fuch a medium. 
It cannot be vl^ rare, as it impels cork ; 
and very denfe in the fame place, as it im- 
pels gold. And then, as I argued formerly, it 
is an inexplicable circumftance, with refpeft 
to an impelling medium^ that it ihould urge 

2 bodies. 
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bodies, bot only in proportion to their owti 
quantity of matter j but in proportion alfo 
to the quantity of niatter in other bodies at 
a great diftancc. — Now^ if there were 
fucfa ^fjiedium^ iince its d^nfity was to be 
omputed, not according to (he rarer bo->- 
dies, but according to the moA.compaa and 
denfe bodies which it impelled ^ it would 
be much more denfe than either air or wa- 
ter, and not only impede the motions of thd 
planets, as it is faid to be diffufed over the 
univerfe 5 but it would re,fift all the mo- 
tions on our earth, that were not dircdiy 
downward, or perpendicular to the hori- 
2Ga. As its diredion is conftantly towards 
the center of the earth, if we moved hori-« 
.Tpnt^Uyi (»" at right angles to its diredion^ 
we fhould have it to ftruggle with, as if we 
waded through an ocean of mercury, ot 
Top\e fluid Ml niore denfe^ 

' -X. This Jfi a very fatoiliar argument 3 
but the reafoniog is io much the more ob- 
vious, and lies open to be examined^ Jt 
may fatisfy the plainefl: people, that fuch 
a medium is fuppofed^ without any foun-^ 
dation in nature, and contrary to conftant, 
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and univerfal experience. This argument 
could not be (hifted, by pretending that it 
was the quicker impact of this fluid on 
denfe bodies, than on rare, that c^ufed 
their difference of fpecific gravity : for light 
and heavy bodies fall W\i\i equal velocity, 
abftra&ing from the refiftanee of the air. 
Its greater force therefore muft proceed from 
its greater quantity of matter in the fame 
volume ; that is, from its greater denfity. 
Where the celerity is equal, or the fame, 
the force or moment mud be as the quan- 
tity of matter. 

XI. It is faid, very arbitrarily, that this 
medium is denfer at the furface of great 
bodies, than at the furface of thofe which 
are kfs ; becaufe the gravitation is flronger 
towards great bodies, than towards thofe 
that are lefs, if the diftances be equal. But 
this would diforder the motions of the pla- 
nets for good and all. — If the diflances of 
two Planets from the Sun, A and B, were as 
4 and i ; the denfity of the medium at the 
nearefl B, fhould be 1 6 times greater than 
at A, to produce the proper gravitation of 
the planet at that diftance. The velocity 

of 
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of B would be double that of A, The 
refiftance it would meet with from the m^- 
diumy would be as the fquare of the ve- 
locity multiplied into the denfity of the 
medium I or as 4 x 1 6=64. Thus it would 
meet with 64 times more refiftance from 
fuch a medium than A : and yet its projedtile 
force to penetrate this medium^ would only 
be twice greater, or in the ratio of its velo- 
city. Thus the nearer planet would be 
flopt, or go diredlly down to the fun. The 
motions of the planets could not be per- 
formed in any fuch medium ; they agree 
only with unrefifting fpace.— — But what 
ihould caufe the greater denfity of this me^ 
dium near great bodies ? Does it gravitate 
like our air, whofe denfity is increafed by the 
weight of the fuper-incumbent mafs? This 
would be accounting for gravity by gra- 
vity. The matter that produced gravity 
in bodies, fhould be itfelf without gravity. 
It would be hard to prove that all matter 
gravitates, if one fort of matter produced 
gravity in another fort. — In fine, the 
denfity of this medium would be (like the 
weight of bodies, which it caufes) inverfely 
as the fquares, of the difiances from remote 
bodies 1 and inverfely alfo as the fquares of 
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the diftances from odier near bodOes* That 
Is, it would be very denfe, and very rare, 
in the £iine place, and at the finne time, 
or have many different degrees of denfity 
and rarity, according to its different near- 
nefs or remotenefs from other bodies : and 
its impulfes would be as oppofite and in-- 
confident among themfelves, or it would 
have many different and contrary motions 
at once, X^t thdfe who imagine the rea<i* 
lity of this medium, reconcile thefe proper-^ 
ties of it to truth and nature.— — ^That bo- 
dies do gravitate in all thefe different man- 
ners, is very certain, both from reaibn, and 
pur own conftant experience : and it is as 
certain, that nothing could imprefs this force 
upon them, with fuch variety at one and 
the fan)6 time, and with fuch regularity at 
all times, and in all diftances, except the ado- 
rable and wonderful power of the Deity, 
AH difficulties ceafe, when we have re« 
(:ourfe to the adequate caufe, 

XII, But I would afk. How this me-^ 
dium could operate, not only at the fur- 
faces, but within the bodies of the phnets 
tbernfelves ? It has not there free fpaces to 

aft in, and its impulfes would be obftrucft^ 
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ed : yet bodies gravitate within the furface 
of our earth, where they are furrounded 
with denfe matter, as regularly as in the 
open air.— -Nor are thefe all the difficul- 
ties that occur, if we confider the adion of 
this, or any other medium^ that (hould pro- 
duce the different appearances in gravity, 
and in other attra<fitions analogous to gra- 
vity. If a fluid impels a body at reft, and 
gives it a certain degree of celerity, it can- 
not impel the fame body afterwards with 
the fame force j becaufe the celerity of the 
body is now to be deduced from the cele- 
rity of ih^ fluid. And if it gives the body 
a fecond impulfe, that muft be weaker, and 
a third impulfe muft be ftill weaker j and 
io on : for the velocity of the fluids with 
refpeiSt to the body, muft ftill become lefs, 
as the velocity of the body is accelerated ; 
till at length they both move with the fame 
celerity, and the fluid can imprefs no more 
force on the body. But this is not the cafe 
in the fall of heavy bodies. The force im- 
prefled upon them is ftill equally ftrong,, 
how great foever their celerity be ; and ia 
equal times their fall is equally accelerated^ 
and their force equally increafcd. The 
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J^tcb philofophers are very particular in 
obferving this {h) $ and our author himfelf 
plainly cxprcffes it in the following paflage, 
where all attempts to account .for gravity 
mechanically are rejeded as unfatisfadory^ 

XIIL ** But all we want to confider 
*^ here is, that this power extends univer- 
•* fally to all forts of fenfible bodies, at, or 
^^ near the earth's furface ; and that it has 
^^ thefe two remarkable properties : firft, 
that it is proportional to the quantity of 
matter in bodies ; fecondly, that it ad:9 
^* continually, and with the fame force up- 
^^ on a body that is already in motion, as 
** upon a body that is at reft. This laft 
*' properly appears from hence, that it pro- 
^^ duces equal accelerations in equal times 
" in falling bodies. Both thefe properties 
^' diflinguifh it from fuch caufes as are 
*^ wholly mechanical j which either adl in 
*' proportion to' the furfaces, or to the bulk 
of bodies, and produce lefs acceleration 
in a body that is already in motion, in 
the diredion in which the caufe a£ts^ 
^* than upon a body at reft, in the fame 

" time, 

(h) See Af^Jchinbrpeck't T^eginfih Ar N^tuuriund^. 
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" time. We here obferve thefe things 
concerning gravity, not with a view to 
determme anything concerning its caufe.; 
but only to pave the way for what fol- 
lows concerning the univerfality of this 
principle." (/) This, I think, is to be on 
one's guard indeed, not to determine any 
thing, whenreafons for determining offer na^ 
turally . Gravity muft either be mechani- 
cal, or not mechanical. To argue conclii- 
fively againfl: the firft, both here, and in 
the former, and in many other places ; and 
yet not to determine for the lafl, is caution 
carried to an excefs, whatever the motive 
may have been. Gravity is allowed to be 
a fort of magnetifm ; tho' if magnetic effiu-^ 
via are rejefted, we cannot be fure but that 
magnetic attraAion is an efFe£t of immate- 
rial power. Gravity i$ (hewn not to be 
owing to the prefTure of the atmofphere, 
nor to the fubtile matter of Des Cartes : but 
would it be lefs ipechanical, if it were ow** 
ing to any other fubtile matter ? To deny 
that it cari be the cfFefl: of the firft fubtile 
matter, and to fuppofe that it may be the 
effed of the lafl, as if it would not be 

equally 
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e<pially mechanical in either cafe^ U a 
ilrange fort of reafonic^. -7— — The two 
properties mentioned above, diftinguilh the 
caufe of gravity frofft fucb as are wholly 
mechanical. If an ed€(5t be not wholly 
mechanical^ but partly mechanical^ and 
partly not mechanical ; to what caufe is the 
part that is not mechanical owing ? Muft 
we admit an immaterial caufe to that part, 
and divide the efFed between the power pf 
the Deity and dead matter ? 
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SECT. ra. 

^af a iody at reft cannot aSl upon another^ 
eitben at a diftance^ or in contaB with 
it. Ttbe approach of bodies to each other 
in gravitation^ improperly exprejfedby the 
word attradiioQ, Of the attractions faid * 
t9 be analogous to gravity, appearances 
not to be called trifling, becaufe we defpife 
tbem^ or inow not the ufe of them in na^ 
ture. (y magnetic attradion; ^clcftri- 
cal attraiSion and repulfe ; of the attrac- 
tion between the particles of fluids j of the 
cohefipn of the parts of matter 5 of claf- 
ticity^ 

WHEN it is faid, ^bat a body cannot 
aB upon another at a diftance^ but 
by the intervention of other bodies^ it is fit 
to obferve, That a body cannot aft upon 
another, tho' in contadt with it, either to 
attraft or to repel it, more than if it were 
at a diftance, and nothing but pure fpace 
between them. Only let us remember 
that matter is an inactive fubftance, and re- 
iiil$ all change of its prefent Aate ^ and the 
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necefTary confequence is» That it cannot 
adit in any cafe, on other matter, either dif* 
tant or in contact with it. If a body at 
reft be in contafl: with another body, wc 
eafily allow that it cannot begin to move 
towards that fide, to pa(h the other body 
^rom it s nor can it begin to move towards 
the contrary fide, in order to draw the other 
body after it, or that the other body may fol* 
low it. — This is mighty plain reafoning: but 
it is univerfal, and true of every particle of 
the whole mafs of matter. How then 
comes it to be fiippofed, ^at a body can 
a£l upon another at a di fiance y by the inter^ 
vention of other bodies ? This is a very un- 
philofophical notion. When a ftone be- 
gins to move towards the earth, it is not 
puftied by matter from behind, nor drawn 
by matter before it. It would meet with 
Icfs refiftance, and move with more cele- 
rity, if all were a perfefl: vacuum quite 
round it. This is plain from the experi- 
ments in the cxhaufted receiver. It be* 
gins therefore to move, when there is no 
aSiion or re-aSlion between the earth and 
it, or without any material impulfe. And 
fincc this reafoning is built upon repeated 

cxperi- 
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experiment, it is plain here that the flone 
begins to move by immaterial po^er^ that 
fame Power which firil impreiled motion 
on matter : and this, I think, mufl: be very 
fatisfadory to all impartial judges. 

II. From this it appears, that the word 
attraEiion is improper to exprefs fuch a mo- 
tion, as if one bqdy drew another to it by 
the means of fome material communica- 
tion, as when a boat is drawn towards the 
Ihip by a rope. Nor is repulfe a more pro- 
per term, when the particles of air, after 
compreflion, recede from each other by 
what is called elafiicity. They were not 
before in conta<3: ; and although they had 
been in conta<3:, they could not even in that 
cafe have a£ted upon one another, by what 
was faid juft now.— Yet becaufe this ap^ 
proacbing to^ or receding from each other, 
is, as if the bodies were drawn^ or were re- 
pelled^ or as if there were aSiion and r^- 
affion between them ; thefe terms may 
ftand for fuch motions conveniently enough, 
as they are familiar in this fubjedt ; pro- 
vided we always remember, that it is only 
for want of more f)roper words to cxprefs 

the 
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the nature of thefe motioBS. And thii 
caution is abfolutely neceflaiy, becauie aof 
other feofe of theie two words [Mainly ccm* 
tradids the vis inertia of bodies^ and be- 
gets an inconfifiency in the mind, and in our 
reafoning. For wherever we fpealc of bo- 
dies ottraBing^ or repelling other bodies^ 
whether in conta^ or at a diftano^ wc 
affirm immateri^d power ading on them, 
as certainly as we affirm the inadivity of 
matter, or deny it to have a felf*moving 
power, Thefe things being premifed, 

we may now conitder the other attradions, 
faid to be analogous to gravity, 

III. With refped to thefe we may ob* 
ferve, chat attradion of all forts is mutual ; 
that is, both bodies are moved, and ap« 
preach to each other ; or a force is im- 
prefied ab extra on them both, fince they 
have not a ielf'*moving power, whereby 
each of them runs over a certain, ftated 
part of the diftance between them. This 
is inexplicable by any fubtile matter. Two 
bits of cork fwinuning upon water, Ap- 
proach towards each other, and at length 
meet at their conunon crater of gravity. 

What 
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Wbat {hould determine the fubtile mat- 
ter to take oppofite diredions, and to 
impel thefe againft each other ? There 
muft be a principle of beginning motion 
here^ and of direding it. Matter has no 
fttch power, as has often been faid. To . 
fgij^ The cork determines the fubtile matter 
to impel itfelf, is to find a mutual caufa- 
tion between the parts of matter. The 
particle A determines the particle B to im- * 
pel it ; and the particle B impels it accord- 
ingly. If this were fo, we need go no 
farther for the origin of motion* Nor can 
any other matter determine the fubtile 
matter to t^ke this turn. Set a larger 
piece of cork near the other two, and they 
both approach to it. In this cafe therefore 
the cork determines the fubtile matter, or 
no other matter at all determines it. But 
how could the cork ad on the fubtile mat- 
ter, to determine it ? Is it by pujhing^ or 
drawing ? Both thefe I have fhewn to be 
impofiible, whether 'the fubtile matter be 
fuppofed in contad with it, or at a diftancei 
To fuppofe a body to aSi on diftant bodies, 
by the help of intervening matter^ is quite 
unphilofophical, and againft the refiftance 
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of all matter to a change of its ftate. Any 
child may make this experiment : but it is 
fo much the more ealily tried, and the rea^ 
foning examined. 

IV. We want here then a principle of 
beginning motion. No fort of matter could 
afford fuch a principle, and without imma* 
terial power motion could never be begun* 
But' what, it will be faid, (hall we in- 
terefl the immediate power of the Deity 
in fuch trifling appearances as thefe ? There 
is no dignus vindice nodus here. I anfwer. 
We muft by all means call in the imme- 
diate power of the Deity, the Creator of 
heaven and earth, even here, in this trifling 
appearance ; fince all the matter in the uni« 
verfe cannot account for it. Is not this an 
attraSiion analogous to gravity^ and called 
a power in nature ? But fubtile matter has 
as little power to perform this attra<^ion, as 
the mofl lumpifh matter we can name, as 
the rocks on mount Caucafus^ or the Alpes. 
If the fubtile matter cannot account for the 
principal attradion of gravity, it can as lit-^ 
tie account for thofe that are analogous to 
it. Is not the power of ^the Deity imme* 
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tftely interefted in the cohefion of all thd 
I^arts of matter, even in the cohefion of the 
parts of thofe very bits of cork ? If all the pht- 
lofophers on earth can account for this cohe* 
fioh othetwife, I (hall be filent ; but i( that 
beimpofiible, fuch queftiotis are from the 
purpofe. There is no intermediate link be- 
tween this attradion and the power of the 
Deity, more than between the gravitation 
of the planets and his power. The power 
of the Deity is more univerfal than our pre- 
judices will allow us to think. Wherever 
there is matter, there it is put forth, of 
which I (hall fpeak immediately. And that 
appearance cannot be called trifling, which 
ihews us his immediate power, without sL 
doudof dead fubflance to darken the pro- 
ipea, 

V. The reafoning above is applicable to 
the great bodies in nature, as well as to the 
imall. Two planets gravitate to each other 
ifrom a vaft diftance, and if not prevented. 
Would meet at their cbmmoii centet of gravi- 
ty. What (hould diredt the atberealjuid 
to. impel! them thus ? They both gravitate 
towards a third planet. That third planet 

£ there- 
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therefore muft give the fluid a new diredion, 
or no matter at all diredts it. And if we ex- 
clude inimaterial power, it muft diredt it- 
felf or have a felf-moving power. This 
would in efFefk put an end to our enquiries 
into the moft fublime part of philofophy. 
The two planets cannot attract: each other at 
a diftance. That would be to aSl where they, 
are noty v^hich is really a charm. The au- 
thor fays^ ** poffibly fome unfkilful men 
** may have fancied, that bodies might 
attrad each other by fome charm, or unr 
known virtue^ without being impelled 
or aded upon by other bodies, or by 
any other powers of vyhatever kind/' (g) 
If the power of the Deity be a charm, it is 
that charm by which the univerfe, and the 
fullnefs thereof, were created, and are ftill, 
preferved : and if it be an unknown virtue, 
it is the greater (hame for philofophers.— — 
This rcafoning likewife feems to go far in 
difproving the impulfe of a fubtile matter in 
any fort of attradion : for it is as applicable^ 
to the magnet and iron, fwimming on pieces 
of cork, as to the cork itfejf. The matter 
that impelled the iron to the magnet^ could 
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hot coiitrarily impell the magnet to the iron t 
nor , could the magnet and iron act on this 
matter to impell themfelves, without fuppof^i* 
ihg them to begin motion where there was 
none, hy pufhing the matter from, or draw- 
ing it to themfelves ; which, befides con- 
tradidingthe reMance of matter to a change 
of its ftate, fuppofes attraction in order to 
account for attraction, or repulfe previous to 

repelling. ^I again repeat it, wherever 

there is motion, where before there was 
none, there muft be a principle of beginning 
the motion^ different from matter, which 
we are demonftratively certain has no felf- 
motive power. If this plain truth had been 
attended to^ it would fave philofophers a 
world of difputing, and foolifli hypothefe§ 
^hovii fubtile matters. And I wifli fome 
great man had recommended it, whofe au-* 
thority would have made it current {h). 

E 2 VI. If 

(A) Immaterial power in attradfion and repulfes be- 
tween the paits of matter, that is without any interven- 
ing matter, feems to produce all thofe furprifing effe(^> 
which were fuf^pofed to be cau^d by certain powers, 
&r qualitiesy inherent in the matter itfilf. It is no way 
probable, ^tthtx^ zrt zxij magnetic effiuvia^ or fubtilo 
matter, iffuing out of tfce irm atid Uad-Ji^m* We can- 
not 
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VL If we confider another fort ofat* 
tradion faid to be analogous to gravity, 

namely 

not conceive that they (hould begin to emit thefe, by 
only being put near one another, more than the two bits 
of cork mentioned above : and by the obfervation jxift 
now made, there muft be a principle of beginning mo-» 
tion, different from matter, fuch as are attra^fion and 
Tf^ulfi. In order to make our fenfes judges of this, let 
us confider thataload-ftone draws to it a weighty key^ 
and keeps it fufpended. The magnetic attra£fion there- 
fore is ftronger than the weight or gravity of the key. 
And if I have argued right about the denfiiy of the fup« 
pofed atherealnudium that (hould impell the key down* 
ward, the impulfe of this medium^ if real, (hould be 
felt as much at leaft on the fame fpace, as the weight of 
the key which it produces, is felt. If a piece of iron 
weighs a pound, or half a pound, when fupported and 
at reft, an equal force (hould be felt on the hand, prefT* 
ii^ perpendicularly downward, when the key, or irony 
Is not there : for by fuppofition the iron would have 
no weight, or not gravitate at all, were it not for the 
impulfe of the medium.-— Now the magnetic effluvia^ if 
there were fuch, being ftronger, and therefore denfer^ 
(hould be more felt, and really attract any body as 
heavy as iron-^ and lighter bodies more eafily. All 
this foUov^ firom the nature of a denfe medium^ and re- 
duces the point, I think, to an eafy experiment, where 
our fenfes are judges. And it feems to confirm this 
reafoning) that magnetic atfraMion is not obftru£ted, 

by 
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namely that whereby the particles of fluids 
form diemfelves into drops^ it will be as dif- 
ficult 

by intervening bodies, tho* very denfe, more than 
gravity. Which is sjtogether inconceiveable, if a 
denfe medium imprefled thefe ftrong forces. It has 
been obferved by Sir Ifaac Newton^ from the fits of 
eafy refra^on, and eafy reflexion of the rays of light, 
that attraction is eafily turned into repulfe : and thcfe 
two immaterial powers can only account for the ftrange 
appearances that are obferved between the ir§n and 
had'ftoney and between load-ftones among themfolves. 

That there are effluvia in other cafes is certain : all ' 
fonts 2Lnd, odours are proofs of it. The vapours raifed ' 
from water are but one kind of effluvia ; and the ex- 
halations raifed from all bodies, without exception, 
are effluvia of different forts. But it is to be obferved, 
that they are all thrown off at firft by repulfe^ Which * 
is an immaterial poweTn And at a fmall diilance they 
begin to rife in the air, according to their fpecific gra- 
vities, which -is the fame immaterial power differently 
put forth, and for weighty purpofes. When accumu-* 
|ated at a juft height in the atmofphere^ by their mutual 
attraSfions and repulfes (which no fubtile matter could ' 
account for) rain is engendered, the air is moved for 
health, the earth is watered and made fruitful, and a« 
nimals, by the odours raifed from vegetables, are 
taught to chufe their food. This is the indulgent pro- ' 
vidence of the Creator, and not below his immediate 
9are. It would be bad for man and beajf^ if a fubtile 

£ 3 medhim 
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ficult to reconcile this various effcA to the 
adtion of any fubtile medium. Let us ob^ 

ferve 

medium were left to produce the chief fhanomena in na-i 
ture* 

Ele&ical effluvia are of another nature^ if at all to 
be called by that name. I (hall beg leaveto fpeak my 
thoughts of the various appearances elefhical bodies ex- 
hibit, without being poiitive in any thing, except that 
the attranions and repulfes in thefe are xht immediate? 
cffe£b of inunaterial power, exerted according to law9 
we do not underftand, and for purpofes we cannot pe- 
netrate in this ftate : tho' I firmly believe they are the 
admiration of higher Beings, and anfwer greater ends. 
And this exception is juftiiied by what I have /aid a- 
bpve.^— The particles of fire TifiA light, which are the 
fame, are fometimes ftrongly attrafiive, and fometimes 
as ftrongly repellent, as was obferved juft now from Sir 
Ifaac Newton. Their repulfive force appears, in that 
heat increafes the dimenfions of all bodies, and is the 
chief mean of throwing ofF vapours and exhalations. 
Fluids are quite diffipated by an intenfe, or continued 
heat, Their attractive force is plain from many in- 
ftances in thefe eledbrical experiments. The particles 
of fire and light are excited hyfriSfion in all thefe ex- 
periments. Friiiion alone often produces fire and 
burning, as conunon experience fheweth ot\ many oc- 
cafions. And there is fire in all kinds of matter, even 
in cold water, as any one who has feen thefe experi- 
ments,mufl have beheld with admiration. It is needlefs to 
|ne(itiqn the childiih diverfion of going into a dark place 

and 
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ierve the attradion between the parts of 
quickfilver : if it is fcattered on a plane, it 

contracts 

iiid ftrlking fire from two white tranfparent pebbles, 
froni a cane with a piece of a tobaco-pipe, or from 
fihe loaf-fugar. Oceans of fire and light are continu- 
ally fhed from the fun, and are imbibed by the fea, by 
the earth, arid by all vegetables ; the food of all ani- 
mals, and whatever we eat or drink, is feturated with 
this eleriient. It is the chief agent (if t may fo call it) 
in all vegetation. The particles of fire thus excited by 
ftiflion, roufe the like particles in near bodies, tho* 
without cbhta<9:, by attraction. This is vifible to the 
eye. When we put our finger near the tube, in which 
this matter is excited, or near any peifon on whom it 
is fo excited (who is then faid to be ele^rlfied) we fee 
^ (park of fire appear between the finger and the tube, 
or any part of the perfon's body fo cleftrified. It is 
thus that brandy is fet a flaming, and a fpark of fire is 
ralfed from cold water itfelf. There is no aftual con- 
ta£t, and the fire is raifed by attraStion between the. 
particles. The particles thus roufed in the finger by 
^ttrafitfon, and fuddeiily dilating themfelves on all fides, 
raife a imart, or pain in the flefh, exaftly the fame as 
li felt by the burning of a fpark j and if the adion be 
ftrong, a pretty violent Ihock is felt at the fameiime, 
in a diflant part of the arm. When the eleftrified me- 
tal, or canon (as they call it) is large, in which thefe 
particles are thus excited, the fliock, fo communicated, 
is dreadful, as if all the bones of the body were brokeiij 
^ once. Profeflbr Muffchenhroek at Leyderiy was the 

E4 firft 
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contrads itfelf into many fmall globules^ 
inflead of fpreading iqto a level furfacCi 

where 

fjrft th^t felt this fhock, a few years ago, and was gla4 
he ha4 efcaped with his life. Some ftout men of the? 
academies in France^ and in Germany^ were bold e- 
plough to run the iame rifque ; but no coniideration 
can make thofe, who have tried this experiment once, 
venture on it a fecond time. And I have heard of z^ 
propoial to put criminals to death by this experiments 
It is thus, I conceive, that lightening produces 
fuch terrible effefts, not by the fire in the air, but by 
the fire in the bodies themfelves, thus roufed into acti- 
on, and that v^rithout a£hial contad; tho* we lay, 
iaStus fulmine. The effe6b of lightening are extreme- 
ly furprifmg : byt if we cpnfider, that, in the coUifioA 
of flint and fteel, the particles of the flint are fuddenly 
vitrified by the fire ftruck out j it is very conceiveable 
that metals may be inflantly melted, by the force of the 
fame element, {'^ on adion in the fame manner as in 
ele£b-ical experiments. And they likewife ihew that 
bones may be calcined, and animals extinguifhed, with* 
out any vifible external hurt. One perfon may be 
firuck dead, while another hard by, is no way affeft- 
ed. Whatever body firfl attracts the fire, the force is 
there all fpent. Hence turrets, fteeples, and tall trees, 
are mofl apt to catch the attraftion \ whence lighten- 
ipg feenis to point chiefly to thefe prominent obje<Sb. 
It is thus the finger held near an elefbified body, has 
the particles of internal fire fuddenly fet on motion. — ^ 
Yet this; element thus lodged in all terreflrial bodies, 
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where this particular attradion overcomei 
the univerfal attradion of gravity. Does 

thQ 

which Is fo violent in theTe cafes, is of univerfid ule to 
promote vegetation in all vegetables, and ftrength and 
health in the animal body. We fee all things revive 
with the returning heat, and aninials feemipgly dead 
gpt new life. Thefe particles of fire in our bodieS|^ 
feem really what is faid to be the animal fpirits. How 
foon does a ftrong fpirit tafted, or ^ut held to the nofe^i 
recover from fainting, and envigorate all the fenfes ! 
This is by attra^ion along the ol&flory nerves; for thete 
particles have not yet been mix^ with the blood. To 
leek for animal fpirits in a fluid form, in the nerves^ 
has coft much fruitlels trouble.^-v^'^-But to have done» 
it is probable in thefe experiments, th^t an iUifri(al 
0moffher$ (as \ think it may be called} of this attrac^ 
tive matter, is fudd^y excited jround the eleSrified 
body, and extends itfelf as far as the body reaches, 
Ibmetimes to a great diftance. It has been found to 
run along a chain, carried from houfe to houfe, and. 
height to height, for more than 5000 feet, and that in 
an inftant; and upwards of 800 men, by joining 
hands, were all elefbified at once, by the touch of one 
man, on whom the matter was thus nufed. Which 
fhews the exceeding fwiftneis of communication, by 
this attraction. This atmofphere fpreads in breadth to 
8, andfometimes t6 10 inches; as is plain from the 
experiments themfelves, if this were the place to infift 
on thefe things. This perhaps might be called the 
fitmoj^bere of ekifricaL attraction properly enough; for 

if 
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the &tnt tmnion medium pttfottri t^^o 6p^ 
fibfife tScQs, or tnuft another Mfi/iVf9i bfe 
inv^ented on this occaiion ? It was formerly 
obferved that two contrary forces, or ten- 

if you piik your finger to the verge of this dtmofpherej 
itii like paniddi in ybur hand or arm, are inftantly 
finifed by attradion and exploded (if we may odl it 
Apbfim ;) and die other perfon feels a fudden pundiite 
lii the part dppbfite ; for thb a£li6ft is mutual. It i^ 
feihhieliat diverting to (be this defbical atmofpherc 
radied upon a dog. He Iharls at any thing that points 
ibwkrils hifn, as dKadiiig the fmart, even at a bit of 
Hefli held out tlpdn a fork. The ajiipeanulces likewlfe 
from the ek^ieal harometer^ as the German philoibphers 
call it^ aire very furprifing. A ftream of light riles 
ibmetinies 50 inches above the mercury, and feems i6 
ht within the very fubftance of the tube. The rejhtout 
ilefiritiiy often repells, what the vitreous ekSfricity at- 
tra£b ; afld coiitrarily. And the &me fort of ele(9:rici«« 
tf attra6b in one cafe, and repells in another : it raifes 
d fpark of fire from cold water, and drives away gun-i 
powder, fcattering it up and down the paper. Which 
fliews attrafUon and repulfe exerted by turns, accord- 
ing to the difference of bodies. 

It is thus, I think, that thefc immaterial powers of 
0tra£lion and repulfe produce all thofe furprifmg efiefts 
which we behold, without feigning fuch powers inhe- 
rent in matter itfelf ; whidi is contradiftory. A con- 
flant refiftance to any change of ftate, and adive power 
to change that ftate, are not compatible to the fiune 
fubjeft. 

dcncieSj^ 
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deneks^ could not be planted in one md 
the fame fubjcdl: ; and it will be as diflktift 
to conceive bow two different and contraty 
mediums fhoiild a£i: upon the fame indivMaal 
jBiJier at once ; or what ihould give one 
medium (if there be but one) fuch a varidoB 
aqd vertiginous motion. If two c^ thcfe 
globules happen to touch, they are imnie- 
diately drawn into one larger globule. 
What could determine the fubtile matter tti 
imipeU thefe particles to each other^ how- 
ever irregularly they fall, or are fcaRtred 
up and down ? If a fubtile maitbr were em^ 
ployed in this attraflion, a determining priTi^ 
ciple^ not material, would certainly be want* 
)ng« For by what has been faid before, the 
particles of the quickfilver could nctt de- 
termine the fubtile matter to impell them^ 
fclves, without a mutual caufadon between 
the parts of matter j that is, of a dead fuB- 
ftance. Two particles without power, can- 
nbt beget power between them.— — Thd 
fame efiedt is remarkable in the drdps of 
dew on the tops of grafs. You fee mil- 
lions of fmall watery fpherules, betwixt you 
and the fun in a morning. If this were to 
\^ Scribed to a fubtile medium^ either the 

iame, 
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fame, or analogous to that which is (uppof-^ 
ed to caufe gravity in bodies ; what incon- 
ceiveably little, and infinitely various wr- 
tices would be necelTary to effed it ! Would 
x)ot what is faid againft Des Cartes's fubtile 
matter, be applicable to this fubtile matter } 
*^ To remove the difficulty a ftep farther, 
** or to involve the queftion in obfcurity, 
*^ new vortices are introduced in every in- 
** finitely fmall particle of matter. From 
thefe, if there be occafion, they will de- 
fcend into another order, infinitely lefs ; 
and fo on (i)/' How much better do wo 
all fee the faults in other mens arguments, 
than in our own« 

VJJ. The attraction of cohefion, or 
power of cohefion^ as it is called, is named 
among other powers analogous to gravity^ 
This appearance challenges our higheft ad- 
miration. By it the parts of matter adhere 
to. each other, with wonderful force, and 
form folid bodies. The force of this a£iion 
descends infinitely low ^ for every part is 
m$de up of other parts, fo that the very 
folidity of matter feems to be owing to it. 

(/) Page 87. 



[6i] ■ 

The Icaft part affords two furfaces, that 
might be feparated by any force did not im* 
jnatcrial power prevent it. I am not able 
to ftretch a flender wire till I break it ; and 
this refinance proceeds from the (Irength of 
cohefion between the furfaces of its parts. 
Wherever two furfaces can be made, per- 
pendicular to its length, up or down, the 
whole ftrength of cohefion is there ; that is^ 
the whole refiftance is made by thefe two 
furfaces, not the 50th part of an inch in 
diameter.— -—It is remarkable here, that 
each of the two furfaces makes its tefiflance,' 
and the one is oppofite to the other : the up- 
per furface refifts a force adting downward^ 
and the under furface refifts an equal force 
ading upward ; as when.two men draw in 
contrary diredtions. And thefe oppofite and 
equal refiflances are made between every two 
poilible furfaces, through the whole length 
of the wire. To. purfue this minutenefs 
of oppofite refi dances diftrefiles the imagina- 
tion. Another fort of matter pushing the 
parts tQ each other, cannot be pretended 
here ; for the parts are in contaA. Nor can 
the little particles themfelves exert this force, 
and make fuch a great refinance : for I can 
I over- 
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overcome their refiilaace in any other direc^ 
tion, altnoft without feeling it. W hat 
evaiion fhall we contrive here then ? Nei- 
ther other matter, nor the particles them- 
felves, could produce this effed:. The 
power exerted is indefinent ; as indefinent 
as that of gravity. Surely this is a par- 
ticular where truth flares us in the face. 
Where we muft fee the power of the Al- 
mighty Creator, whether we will or not, con- 
Aantly put forth on all the parts of matter* 
This demonftrates his immediate adHon 
every where, in fpite of our chicaning phi- 
lofophy. ' We can fee nothing, touch no^ 
thing, move nothing round us, but this con«* 
vidlion muft occur* There is no need of 
intermediate links, and a chain of contro* 
verted caufes, to difcover the Author of our be- 
ing. Nothing but his immediate power could 
exert this amazing force in thefe minute 
particles. Material impa£t (if that was 
poiiible) in all contrary direftions, would 
mutually dcftroy itfelf, and rather diflblve, 
than cement the parts of matter fo ftrongly 

together. This univerfal phsenomenon 

therefore ought to filence the advocates - 
for material caufes, in all cafes. For 

wherever 



yrhcreyer they cao invent a fub.ti|p Pfit^^ (spt 
prQ(}iice th^ effedt, the ipm^edi^te ^^n p£ 
the Deity is beforehand with tt^m (as I i^d 
above) and prevents their hypotbefes ia 
thpfe ye^y inf^nccs, which they wo^^ ac 
cojunt for vith\out his pp,\ivcr. Tl4s ^s ^^ 
fbplijfh (if I n^ay ufc iuch a 9ompari{ba) aSt 
if vire (ho»,ld deny, ^vkj perfoa to be withip a 
houfe, ^t thp very fimq that thp p^pl^e ffom 
withip, ^ Ippakipg to ijs.rr— All thpfe rca^. 
io^^ w);re ioiiiled op before. Axx^ to take no 
iptitt Qi them, farther than calUog tb^ upi- 
ycrfal pbfenomcnon ^ poiwer in mfur/^p 
ii^rel^ ibft par^U of hfrd btidm cabers to^ 
ge^tkr, is a, i?ev way of eftabjifting: philq-. 
%hical diffoverip&i this ffopprly isnot ifi 
hard, bodies, opeIy» hut in fbft b^pdiis, as 
CQrJ$.apd fpi^n^es in tough and pU^ble bodies, 
as the fleih and iinews of a)l 2i/^uj^2l^ in th^ 
tAyigs, roots and branchy of trees, the leaye^ 
and parts of all plants. Every fort of body; 
h^^ its degree of cohedon. An4 are not th^ 
origuial particles of matter fupgqkdpf^foSf^ 
ly h<fr4^ and unyielding to any ns^tpral force ; 
apd confequences deduced, if thpy (hould 
^ear, or grow old ? As if a, fub^ancc 
could wear, that is fupported by Almighty 

power! 
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^wer ! coheiion therefore belongs to mat'** 
ter^ as it is a folid fubftance^ extended into 
lengthy breadth^ and thicknefs. 

VIII. Nor is the impreflion of immate- 
rial power lefs aftonifliing and wonderful id 
gravitation. It is rightly faid, ** every par-, 
tide therefore, of the earth gravitates to-, 
wards every other particle of it : and for 
•* the fame reafon, every particle of mattef 
•* in the folar fyftem gravitates towards 
•* every other particle in it." {k) This is i, 
juft confequence of bodies gravitating to 
each other, in proportion to their quantity 
of matter ; for every particle muft attradt^ 
and be attracted by every other particle* 
But Q! how incomprehenfible is this various 
adlion ! and how contradidtory if we fup-^ 
pofe it to be owing to the impulfe of other 
matter ! Let a man endeavour to imagine 
one particle only impelled millions of con- 
trary ways at once, by other particles ; and 
he will fee the impoflibility of the cffc£t. 
Then let him endeavour to conceive that 
every particle in the whole folar fyftem is 
thus impelled by furrounding matter, to 

(i) Page 277. 
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every Other particle in it; and the coft- 
tradition becomes monftrous. The un- 
gravitating, or impelling matter, would 
thus be infinitely more in quantity,' 
than the gravitating matter, that virere im- 
pelled. Or how could millions of particles 
find fcope to a£t on one particle^ to impell it 
all poflible ways at once ? or could this pro- 
duce gravitation at all, the contrary forces 
refifting each other ? A thought (hould be 
made confiftent in the mind, before it can 
appear confiftent to others. No man had 
ever a notion of the poffibility of this, 

IX. We have here* then an effedl worthy 
of Omnipotence, and to be performed only 
by the immediate operation of the Deity. 
And from this we may fee, with inexprcfli*- 
ble fatisfaftion, the Power of the Creator 
conftantly exerted throughout all nature. 
The weight of our own bodies determines 
that, which men of fubtilty and learning 
have been difputing about for ages. This 
is the true fruit of our enquiries into the 
works of nature 5 the moji fublime part of 
Pbilofopby^ and gives that pleafure, which 
a rational being would not exchange for any 

F other 
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Other that philofophy affords. And thofe 
who r^uire experiments for a proof of 
every thing, have them here virithout any 
apparatus. They are jdefired to confider 
the conftant fads referred to, in thefe at-* 
trafliQns that are faid to be analogous to 
gravity, which for certainty and univerfality 
far exceU all the experiments that ever were 
made by art. They ^re the expcgriments of 
nature, which prevent our induftry, and are 
^aiily underflood. Qpl; it is our misfortune 
^ negled what lies before our eyes, that we 
may fearch for it in a dark and learned man^ 
ner. It would be hard if the Deity con- 
cealed himfelf . from the common fenfe of 
mankind, that men of leifure might amufe 
the world with wrangling and conte(l/ 
Which if they have not done, by a fucceffi- 
on oifubtile matters^ from the earlieft times, 
I am greatly to be blamed. But it requires 
Qnly plain fenfe, and a love of truth, toffee 
through the impofition.-^— -^The wholq 
analogy here (as was faid before) conlifts iq 
this, that thefe attrai^ons, as well as gra- 
ifity, are the immediate eiFedls of immate- 
rial power, and mt of any fi^btile matter. 

X. Ibeg 
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K* I beg leave only to add a word coar 
tceroiDg ekfikity, which remains to be fpoke 
Qjf ^ and I thinly we (hall be taught to reje& 
i^yipn this fubtih matter , by the argmnentk 
tb^t are made ufe of againft JDes Cartei'% 
fabtile matter. Des Caries^ gnd after 
him Jjiihnitz^ ailerted, that tf>e quantity 
vfmtion in the univerfefiill remained tbt 
jfame \ a ridk:uloas fancy, which is contra^ 
dided by what w^ daily fee and feeU la 
ihtfaii of a rock^ or jfpringing of a mne^ 
bew motion is certainly produced, aqd fix» 
ended j and all living treatures^ man t[p€^ 
tially^ begin, and put an end to motion^ 
Ipontaneoufly. Among other arguments^ 
which proVc the contrary of this aflcrtiofl, 
it is plain that two iqft, or uneladic Bodies^ 
encountering dircdHy, are both ftopf . Here 
it is obferved that, " in this cafe, their 
** whole motion is loft j and the motion of 
*' the one being deftroyed by the oppofitfc 
** motion of the others it is without ground^ 
" and merely to fave an hypothecs, that 
•* a jluid is imagined^ which ibty feign to 
*^ receive, and retain the forces of bodies. 
* According to our firft views of mat- 
ter and motion^ from the plaineji expert-^ 
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^' ments^ matter appears to be an unaSihe 
" fub fiance of no elafticity. Yet they af- 
•' cribe a perfed: elafticity to all their fub^ 
*• tile matter ; and laws of motion arc pro- 
** pofcd by them as general, which can 
" hold of perfcftly elaftic bodies only 5 
^' that is, of bodies, not one of which has 
** hitherto been found in nature. They 
have never been able to explain how this 
ferfeSi elafticity arifesfrom the laws of 
mechanifm ; yet, according to them, the 
world is a mechanical perpetual move- 
ment (/;." 

XL Here by the way, we may obferve> 
that if a man argues from the ina£livity of 
matter again ft Des Cartes ^ why fliould he 
not make his own hypothefis conftftent with 
the inadivity of matter ? Or will not that 
argument be as conclufive againft a like hy« 
pothefis, as againft Des Cartes^ ? To argue 
from our frft views of matter only, leaves 
the argument fome what dubious ; as if after- 
views might perhaps difcovcr matter to be 
an aftive fubftance 5 in which cafe, we might 
bid adieu to philofophy and reafon. But 
I fuppofc it is meant, according to our bejl 
or exaSleft ww;.*~However to let that pafs, 

(/)Page86. as 
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as hath been faid a very few lines Ikforei 
If all bodies in the world had a perfect 
elafticity, there might be fome pretence 
for maintaining this principle," to wit, 
that the fame quantity of motion ftill re- 
mained in the world, and therefore that it was 
a mechanical perpetual movement ; I would 
afk firft, \l perfeSl elajlicity cannot arife 
from mechanifm, whether imperfeSi elafticU 
ty can arife from mechanifm ? Efpecially 
fince matter appears from the plaineft ex- 
periments to be an unaSlive fubjiance of no 
elafiicity. Plain experiments fhould deter- 
mine the point* But if imperfedt elafticity 
may arife from mechanifm, it might be con- 
tended that perfect elafticity was only me- 
chanical. If a weak degree of adive power 
may arife from matter and motion, a ftrong 
degree of it might be owing to the fatne 
caufe. And if all elafticity, perfeSt and 
imperfeSi^ be above the laws of matter and 
motion ; it cannot be wrong to afcribe it to 
an immaterial powerimmediatelyimpre(2ed; 
for there is no other third caufe to. come 
in competition. This whole argument feems 
a little ambiguous, and only levelled againft 
pcrfeft elafticity. 

F3 XII. But 
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XII. But tf it be wroog m Des Caries 
tb foppofe a perfe0fy ekftiejluid^ I would 
ilk 10 the next place^ if it be right to takd 
up the fafioe fuppofitioa andcr a difierent 
name \ The Cartifian% aicribe a perfeA 
elafticity to their fubtile niatter ; and is not 
a porftd elafticity afaibed to the atbereaf 
eia/lic medium^ whieh by its impulfes fliould 
produce the cbiej pbantmena of nature f Did 
not Des Cartes imagine his fubtile matter 
^ith the ftVM yie w i It cannot be fair rea- ' 
ibning to impugn perfect elafticity in one 
faj^x>fitiony and go into it in another fup- 
pcrifition^ juft for the fame pufpofe. There 
is little difference between the two Jiiitii 
matterf^ either in the efiects they are fup- 
pded to pro(kice, or in the want of founda-* 
tion for their exiftence« If Des Carter 
had accounted for the motions of the hea* 
vtnly bodies, as agreeably to the laws of 
^ometry and mechanics^ as Sir Jfaac New- 
ton has done, and then afcribed the whole 
to the impulfes of a fidaile ela^c matter ^ 
there would have been no difference in the 
thing fuppofed, whatever there might have 
\yttn in making the fec^d fuppoJS tion, and 
defending it, after the firft was rejected. 

An4 
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Atid even then^ we fhonld hare bid the 
fame reafon to reject this fubtik vmitefy at 
now. Any number of fuppofitions^ does 
not make it other than an inactive fisbftantei 
I am forced to fay^ tihat it feems to be the 
difeafe of philofe^hers to huAt aitet mate^ 
rial caufes* For it is very unphilofophieal 
to fuppofe, that one half of matter may be 
empk^ed to move the other half of it $ or 
to fearch for a caufe in a fuUlance that hai 
no power. 

Xtlf. As to el^icity^ we may bedemoBwT 
ftratively certain that ic cannot be the effect 
oi a material caufe ^ fince matter cannot itti^ 
pfefs a new force upon itfelf, after the for^ 
mer is fpent. If two equal, unelaftic bodies 
encounter directly, with equal ceterltifes^ 
, the whole motion is loft on both Mt%^ ai 
was faid before : aftd if they be perfectly 
elailic, their motion forward is as much de- 
ftroyed, as if they were unelaftic ; but an 
equal motion is produced anew, and they 
fly back with the fame force and celerity as 
they came fbrwaffl. It is needlcfs fo often 
to repeat, that a fubftance^ which ne- 
ceiiarily refifts all change of its prefent flate^ 

F 4 could 
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could not thus change its ftate ; and after 
its former motion is quite deftroyed» begin 
again to move in an oppofite direction. It 
is once in a ftate of reft, tho* fliort ; for it 
cannot move both forward and backward at 
once than a body projected upward, could 
both afcend and defcend at the fame time ; 
and between thefe motions, it moves no 
way, or it is in a ftate of reft. And as a 
body thrown up, if the impreftion of gravi- 
ty were fufpended, when it is at its height, 
would remain there ; fo when the compreC- 
five force is fpent in the ftiock of elaftic 
bodies, if the reftitutive force were fufpend* 
ed, they would both remain in contact with- 
out motion to any fide, {nf) The argument 
\ is 

j (m) No fubtile matter can be pretended to repro- 

^ duce the motion loft in the ihock of elaftic bodies* 

I ' For what Oioul4 determine the fubtile matter to a£i,^ in 

a contrary direftion, juft when the former motion pf 
j the bodies is deftroyed ? A determining principle is 

wanting to begin the aftioij.— — Or if the fubtile 
I matter a<SI:s inceflantly, why does it not ftop the mo- 

I tion forward, as well as produce an equal motion 

j backward ? And if it a£b inceflintly, why is not it5 

i , motion and force {f\t.fenfihly at all times ; as was argu- 

ed with rcfpeft to gravity ? The material impulfe that 
produced a ftrong force, muft be equally ftrong. It 

jpro^ 
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IS the fame, tho' the bodies be but irf^&^ 
feShf elafiic. The force of reflitutbn in 

glafi 

produces a very fenfible efFe£i: in two ivory l)all$ % 
which fhould repell from each other two equal balls 
that were at reft, and in conta£t. This is a neceflary 
confequence of its a£ting conftantly in a contrary di- 
re£tion. Or if it a^ed conftantly in any diredion, 
its aAion would htftlt. We give up the teftimony of 
our fenfes too fbon, even in cafes where they are com*' 
petent judges. When a cannon, or but a mufket is 
difcharged, if the fubtile matter ruflied that way, to 
drive the bullet out, it would be heardj as well zs felu 
Senfe itfelf becomes judge in thefe nice difputes of 
philoibphers. In the fpringing of a mine, if the fub^ 
tile matter ruibed forward to difcharge > that terrible 
force, it would do execution, before the blowing up of 
rocks and walls of cities. Becaufe it is called fubtiU 
mattery weinattentively allow that its forcemuft beinfen- 
fible, at the fame time that it is fuppofed dreadful. And 
if our fenfes thus decide againft the patrons of powers 
in matter $ they fhould give up elaJUcity^ among its 
other powersy rather than expofe their philofophy to be 
confuted by the plaineft arguments. 

If they fay, no fubtile matter 4s concerned in the 
reproduction of motion loft in the fhock of elaftic 
bodies, or in the produfUon of new motion, when a 
bomb, or cannon-bullet is thrown out with fuch irrefifti- 
ble force $ but only that this is by repulfe bdtween the 
parts of matter: it hath been (hewn above, that fepulfi 
ifetween two quiefcent bodies^ or particles ofanyftze^ is a 

natural 
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gkft^ is found t« be t6 die eompreffiffe forced 

as 15 to 16 : if therefore the expmment 
were made with balls of gkfs, they would 
fly from each other again with 1 5 fixteendis 
of the velocity they had at firft. fhu& 
beginning to move in a contrary, direc* 



pUxml mp^Kbility' They ihettld liktwift remem* 
kr, that multiplication of motion b as in^KiffiUe to 
an inadive fubfiance^ asbepnmngdFmotioa: faritis 
in dSt& tiio h^fxmng of motion tbat was mt Inform 
It vii to avoid this impoffibility, that made Des CmrtH 
fuppolcy At fiunc quantitj of motion always remaining 
in nature , ' I PI ■ T hgy who contend, for this multipli« 
cation <)f motion by merematter, have forgot the fe^ 
C6nd law of nature^ Aa^ tmtim is aiwdys in prpp^rHm 
|» tbiforu impreffid* This direAly e^^udes the pro^ 
4uAion of new motion mechanicaUy^ or without im^ 
maifrial fmur* Th^body» or particle A^ could not 
impreii;Oh the body, 6r particle &» more force than it 
hadi. This Ihort ^gumeiit^ as I have faid, is univer* 
£d, and applicable to every particle of matter in the u* 
niverTe) and thcr^are concludes mor^ than all the 
advocates for powers in mattei* will ever be able to 

fliake. I t is (hewing a great difiregard to truth,^ 

^fft to own the laws of nature, in order to keep hat 
wiA die coflomon fcnfc oi manldnd ; and then to have 
irecourfe to unimtural and abfurd fi£Hons, in order to 
overturn ihtm npiru For this fuitile matter is con- 
trived on purpofe to beginj^ and iliultipl;^ motion aU 
manner of ways. 

tiop. 
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tkm, is by a force impreffed ab ex&a^ a* 
tftmch as the defcent of heavy bodies is ^ 
tho' elafticity be not analogous to gravity 
VK Other refpe£ls« 

, XIV. There is therefore no difference be*j 
t'wetn perfe0 and imperfe^ elafiicify^ with 
refpeft to their caufe. If a body could not 
begin to move with any degree of celerity ^ it 
pould not b^in to move with a fmall de^ 
gree, more than with a great one. It makes 
a proportional refiftance to the one, as well 
$is to the otlier . Air is perfedly elafHCj^ 
becaulc it expands itfelf always with the 
fame force wherewith it is compreiledj 
tho' at fome times it is with more difficulty 
compreiled than at others. Not only our 
{enfc of hearings but our very vital bceath^^ 
is conneded with this perfect elafticity : io 
that in this refped, as well as innumerable 
Qthers, our life depends on the power of 
the Creator, inceflantly working our pre- 
fervation^ and not on the power of a 

dead fubftancc.- And if perfed: elaftici- 

ty be, when the force of reftitution is 
equal to the comprefiive force ; what name 
(^11 wf give it^ when the expanfive force 
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% irrefiftibly ftrong^ without any comprefl^ 
fioQ ? as in the fpringing of mines, firing 
of great guns, &c. Shall we call this more 
than perfeSi elajiicity ? ■ I t is by this 
power likewife that the Author of nature 
reproduces motion, conflantly decreafing 
by the adion of bodies upon bodies. The 
]uft quantity of it is thus always fupplied ; 
but it is not always the fame. Elafticity 
exerted without any compreffion, is cer- 
tainly new motion J as well as the fpontane- 
ous motions of all living creatures.—-— —All 
elaflicity is neceffarily accompanied with 
repulfe. Elaflic and repuliive force are the 
iame. 

And thus all thofe powers that were for^ 
mcrly thought to belong to matter, with* 
out any exception, are found to be the im- 
mediate imprcffions of immaterial power. 
If I have argued amifs, I (hall furely hear 
of it. Every man of common fcnfe is 
judge of thefc arguments j and I only wifli 
they may be impartially examined. 
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SECT. IV. 

^bat motion cannot be increafed^ by refolv« 
ing // into two 4ire5iions. Motion is aU 
ways loft in the compofition of it^ and 
never gained by refolution. Addition 
and fubtraSiion of motion different from 
the compofition and refolution of it. Our 
mi /lake concerning the effeSl of the in^ 
dined plane in this cafe. That motion 
ft)Ould be increafed mechanically^ a direSf 
impojftbility . 

TH U S it appears that the conftant de- 
creafe of motion and force in the u- 
niverfe, can only be repaired by immaterial 
power impreiled on matter. Yet it is at- 
ferted, that *' as motion is loft in the com^ 
'^ pofition^ fo it is neceiTarily gained in the 
^* refolution of motion {ay This might 

pafs 

* 

{a) In page 140. it is faid, " The refolution of 
** powers or preflUres, is a neceflary confequence of 
•* their compofition. As motion is loft in the com* 
" pofition, yi it is neceffhrily gained in the refolution of 
^< motion. And as this is allowed of motions, and of 

« the 
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pg& for a ^r/l tbougbi^ or uriguslrded dt^ 
preffion^ were not arguments and demon^^ 
fbations brought to fupport it. And as the 
ooniequcnces of it^ if it were truei would 
go far, for it is aflerted without any limi- 
tation ; I beg leave to confider it, as necef- 
fary in the important queftion concerning 
the inaSivity of matter. Mathematical 
figures, and terms of art, may impofe on 
plain people ; but if they contradiA firft 
principles, we cannot be blamed for Aliped:* 
ing them. And this is only an indired 
way of aflerting the power of matter^ with- 
out Teeming to deny its inaSiivity. If mat-^ 
ter may multiply, or increafe motkffi in it- 
&lf mechanically, the inertia of matter is 
Again overturned in a dark and hidden roao«- 
ner, while men appear only to be {hewio|| 
a common property of mechanical motioflu 

*' die powers that generate motion^ ^ere atfl be no 
«< good neafon given, why it ought not to be allowed 
«« of the cffe<as of thefe powers, or of the fotce of 
** bodies." The author fays here, ii is gmerallyi at- 
kwedj that motion is necefTarily ^iaed in the refohiti*^ 
on of n^otion ; which is the only thing to be pro7e()i 
If it were true of motion, it would cafily follow in the 
force of motion, 

n. It 
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. IL It is obvious to common fenfcji tlut 
^ a body k impelled by two forces %t OMC^ 
in diiFi^rent directions, whether tbeic two 
dire<3;ic»ta make an obtufe angle, a right 
angle^ or an dcote one i^ it muft move ia 
fome middle diredion between both. Any 
perfon may conceive this, by fuppoling two 
men drawing a body, by the help of two 
ropes, or cords : if the one draw obUqucljTt 
or fide- ways to the other, the body will be 
proved in neither direction, but in fome 
direction between. hoth> and neareft to that 
fide QO which the fkoogeft force is apf)liedt 
Aod thns two forces are epmpwndei into % 
third. Bat if the two men draw in thf 
lame direction, the two forces confpir^i 
md the force with which the body b mo¥^ 
ed, ia eqpal to the fum of both forces : of 
this is addition of one force to anotha. If 
the two men pnll ia contrary directions^ th« 
one force ojqpofes the other ; and the body 
is moved by the differeocQ of the forces^ toh^ 
wards the fironger force: and this is the 
foitra^ion of one lorce £ron^ aoother. This 
will help usi to 4iftiogQiih between camp^i^^ 
m MdadMtim of fi}rc»& . »i m uln the com^ 

t pofition 
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pofition of forces, the middle direction In 
which the body moves, will be the diago- 
nal of a parallelogram, whofc fides are in 
the two firft directions : and if the impell- 
ing forces be as the two fides, the com- 
pounded force will be as the diagonal* 

IIL Thus if a body be impelled in the 
two directions (7^^^, i.) AB and AD, 
from A towards B, and from A towards D; 
with forces as thefe two equal lines, it will 
move in the diagonal A C, with a force as 
AC. ^ But if the fame body be impelled by 
the fame forces, in the directions D A and 
DC, it will move in the other diagonal 
D B s a!nd the compounded force will be as 
D B. Hence if the angle made by the 
two directions be very obtufe, as DAB, 
the two forces oppofe each other fo much, 
that the compounded force A G is lefs than 
either of the compounding forces. But if 
the angle formed by the two directions be 
very acute, as ADC, the ^forces confpire 
and affift each other ; fo that the com- 
pounded force DB will be greater than 
cither. This perhaps will be clearer, if 

the forces are exprcfled by numbers. Let 

I the 
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the two eqbal forces be each of thorn as' 9^ 
their fum will be as 18; and if thie angle 
BAD be 127 degrees 14 minutes^ the dia- 
gon4 AC will be only equal to 8 ; and 
then a force as i o is loft in the conipofiti* 
on. The compounded force in this cafe^ 
will always be lefs than either of the com- 
pounding forces^ as long as the angle DAB 
is greater than 120 degrees 5 and if it be 
120 degrees^ the force in the diagonal will 
be equal to the force in either of the (ides. 
And. as the angle is larger, the com« 
pounded force is ftill lefs, and lefs ; till the 
two forces ad: in oppofite directions^ when 
the diagonal evanifhes, and the whole mo- 
tion is loft. But if the fame forces act in 
the directions DA and D C (the angle DAB 
remaining the fame) the compounded force 
DB, will be greater than either. DA or 
DC; or it will be as 16,125 nearly, and 
a force only as i i is loft. Yet the com- 
pounded force can never be equal to both 
the compounding forces, till the two direc- 
tions coincide. Then it is the addition of 
two foroes together, and not their compofi-^ 

tion into a third. And thus motion is 

G .loft 
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loft in every compofition of motion, with<- 
out any exception. 

IV. In the refolution of motion, or jbroe 
(for a difttnction between them is ai$£cted) 
any force as D B^ may be foppofed to be 
compounded of two forces, as D A and 
DC; or of any other, that are as the two 
fides of a parallelogram, of which D B is 
the diagonal : and then we confider one of 
thefe parts only as empbyed on any obftacle. 
But that does not reftbre the force that was 
loft in the composition, or ftxew that the 
other compounding force remains entire. 
Or thus ; the compounded force may be 
employed as one of the parts, but not as 
bodi together, more than the diagonal D B^ 
can be (hewn equal to the two fides DA 
and B A : nor can one part of it firft be em- 
ployed againft an obftacle, and then the 
other ; except both the body and obftacle 
be fuppofcd perfectly elaftic. In which 
cafe, the motion lo{| is again reproduced by 
immaterial power^ as hath been (hewn, and 
not by the refoluti$n of motion. The 
compounded force cannot even be employ- 
ed as any one of the parts, if both be equal, 

and 
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knd the atigie df the two directions greater 
thaa 120 degrees^ as was obferved. Tbua 
tbe' compounded force as AC, cannot be 
employed either as A B or A D, more than 
the number 8 can be equal to the number 
9 : and it can be employed but as the leaft 
of the compounding forces^ if they are un- 
equal.— ——Hence it appears that motion 
can never be increafed mechanically, or 
gained by the refolution of motion. A ge-r 
nigral mii]:ake in this fiibject, where the 
fprce is far from being mechanical^ iliftU 
be taken notice of below. 

V. We c^niiot conceivie that a lefs mo-^ 
tion^ or weak force as A C, may be pom^ 
jpounded of two greater motions^ and that 
it may be refilved into thefe again. For 
then, iince any motion may be fuppofed 
thus jX)mpout)ded, one of thefe greater nqlo- 
tions might be fuppofed refolved into two 
yet greater ; and fo.on« This would infer 
that abjblute motion might be mechanically 
inereaff d, as ht as we ple^fed to imagine j 
which is magnifying the aSIivity of matter^ 
at the fame time that we acknowledge it to 
\c inaSHve. Two or three imaginary refo- 

G 2 . lutions 



lutions Would raife a weak force to a great 
height. ' Or^ if the motion loft in the pre- 
ceding compofition, were only gained in the 
next refolutton ; it would follow that the 
fame quantity of motion might ftill be kept 
up mechanically in theuniverfe, without the 
intervention of immaterial power ; which 
is juft the Cartefian notion, pretended to be 
rejected in another place, as was (hewn in 
the laft fection. So that much depends on 
underftanding this principle of mechanics a- 
right. For the oftner motion is compound- 
ed of other motions, the more of it muft 
be loft ; and no refolution can make up 
what was loft in the very laft of thefe com- 
pofitions. If gravity, elafticity, and other 
immaterial imprefiions were fufpended; all 
the motions in nature would foon be at an 
end, and the univerfe become an abyfs of 

darkneis and (ilence. Thus mechanics 

demonftrate to us theconftant decay of mo- 
tion in nature ; but cannot (hew us the in- 
creafeof it, in any one inftance. We muft 
have recourfe to a higher principle for re- 
pairing it again, 

VI. The 
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VI. The argument brought to (hew that 
the quantity of abjolute motion is increafed 
by refolution of motion^ is becaufe the fum 
of the motions {fee Jig. 2 . ) A B and A D, 
or B C, in the fides of the parallelogram, 
is greater than the motion A C in the diago- 
nal {b). But this rather (hews, that mo- 
tion is lofl: in the compofition, than that it ' 
is gained in the refolution of forces. And 
again it is faid, ^' If from the motion A C 
*' in the diagonal, you fubduft the motion 
" A D in one of the fides, there will re- 
*^ main the motion A B in the other fide 
" of the paralleldgram A BC D {c)r One 
of thcfe places directly contradicts the other. 
If the diagonal be lefs than the fum of the 
fides, according to the firft place 5 how can 
k be equal to them both ? as it is faid in 

the fecond. Befides, fince the force in 

the diagonal is fuppofed equal to the forces 
in both the fides, and if from that force, 
you fuppofe the force in one of the fides 

{b) In page 123. it is faid, " It appears likewife haw 

" abfolute motion is loft in the compofition of motion; 

<« —While on the contrary, in the refolution of qioti- 

** on, the quantity of abfolute motion is increafed ; thf 
^* fum of the motions A B and A D, or B C, being 

*^ ^eater than the motion AC." {c) Ibidem, 

G 3 take© 
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taken away, it is inferred that the force in 
the oth^r fide will ftili remain ; or fince ^ 
fum and retnaindtr are here fuppofed as 
mediums of proof, it is plain that additim 
of forces is t^ken for the' compofition of 
them : and then the fubtraction is made, as 
if that were a juft way of reckoning. This 
is a great miftake in the theory of the com- 
pofition and refolution of forces, and muft 
lead into great errors ; efpecially as the argur 
ment is here without any reilriction, and ap- 
plied to all parallelograms in general. Even 
in redangular parallelograms, as in the au* 
thor's figure here, the compounding forces^ 
as 6 and 8, are greater than lo, the com- 
pounded force : and if from the motion or 
iforce as i o in the diagonal AC, you fubtract 
the motion A6 as 6, there will not remain a 
force as AD equal to 8 ; more than i o can 
be equal to 6 and 8 . 

VII. Here it is not a juft way of reafon- 
ing to fuppofe the bodies unelaftic when 
we confider compofition^ and elaftic when 
wc confider refolution of motion. This 
piuft leadens into a falfe notion, as the mo- 
llon produced again-by elafticity, cannot be 
fuppofed gained by the mechanical refolu- 

tion 
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tion of motim. When an elaftic body im- 
pinges on a firm obilacle perpendicularly, 
where its force is not divided, and cannot 
be refolved into two directions ; motion is 
reproduced, for it rebounds perpendicularly, 
which* cannot be afcribed to refolution. It 
was (hewn before, that neither perfeB^ nor 
imperfeB elajlicityy can arife from mecha- 
nifm ; not to mention that this was argued 
againft the Cartefians^ in the place there cited, 
when it was faid that matter appears to bean 

inaBive fubfiance of no elafticity. This 

fliews us how the cafe is in the oblique illiii- 
Qnof elaflic bodies. If A, in the fame figure, 
be a body pcrfedlly elaflic, and if it flrike 
againft a firm obflacle at C, it will rebound 
to E, CE being equal to A C; becaufe the 
motion loft in the fhock, as A B, is repro^ 
duced by the force of reftitution. But if 
the body hath no elafticity, it cannot rife 
again from the direction BC in any manner. 
That part'of the compounded motion there- 
fore arifing from the force A B, is quite 
loft in the refolution. And if A be but 
impcrfeftly elaftic, it will not rife to E, but 
fall lower towards G : fo that ftill motion is 
loft in the refolution, in proportion as the 

. G 4 force 



[88] 

fof ce of reftitutioD^ which ' (hould repro^ 
dace it, is lefs, 

VIIL There is an experiment offered, to 
demonftrate that motion is gained in the 
refblution of forces ; which is reprefented 
in this figure {fee Jig. 3,) Here the three 
bodies C, B, and A are fuppofed equal, and 
pcrfe<aiy elaftic : the body C is impelled by 
two forces, in thediredtionsDL, DK, and 
fuppofed to move with the compounded force 
in the Diagonal D C, where it impinges on 
the two bodies A and B obliquely. To A 
it communicates the motion CA, equal to 
K C, and in the fame diredtion ; and to B 
the motion as B C, equal to L C, and in the 
diredion L C. And thus ahfolute motion 
is increafed in the refolution of motion. 
I But it appears to me very inconfiftent, 
firft to own that perfeS elajiicity cannot 
arife from mechanifm 3 and then 'to contend 
that motion is mechanically increafed by 
bodies perfedly elaftic. For it is faid. 
We have fuppofed the bodies C, A and 
B to be perfehly elaftic^ in conformity to 
the fuppofition of our opponents, fome 
^^ of whom confine themfclves, in their en- 

quiries^ 
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quiries, to thefe only(^)/' A worfe reafon 
than this, I ihink^ could not be given, for 
a man's being inconfiflent with himfelf.*-— 
Who thefe opponents are does not appear. 
If both fides contend, that motion is me-- 
cbanicaily increafed in the univerfe^ they 
cannot be faid to be opponents. And, at any 
rate, we (hould argue confidently witK our- 

felves, oppofe us who will. But this 

experiment is only imaginary, and cannot 
fucceed on trial, fo as to (hew motion 
mechanically increafed. 

IX. For firft let C be a body perfedly 
hard, or unelaftic, whofe matter let be 
equal to i, and let its velocity D C be 3 ; 
and let the matter in A and B be fuppofed 
in one body, alfo perfedUy unelaftic, which 
will be as 2, each of them being equal to 
C. Then C impelling the double body A 
-j- B diredlly, with a moment or force as 3, 
they niuft move on in contad in the directi- 
on CF, with a velocity as 1 5 fince their mat- 
ter is as 3 . And in this cafe there can be 

no motion gained. Then let the bodies 

A and B be confidered as feparate, and im- 

{d) Page 141. 

pelle4 
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jpeiled obliquely ia the diredions C A and 
C By by the body C, moving with the fame 
velocity as 3 i and it can impart to them 
no more force than before ; becaufe the 
matter to be moved is thefame^ and the force 
to move it is the fame* Therefore the three 
bodies Aj B, and Cj will move on in the three 
different diredions, C A, C B, and C F, 
each with a velocity as i : or if C be fuppofed 
to (land Aill after the impad:, it will com* 
municate thb half of its fwce and velocity 
to 'A, and the other half to B ; in eithcfr 
of which cafes, the motion or force is ilill 
as 3 • So that in this refokition there is no 
force gained. 

X. Next let all the three bodies be fup- 
pofed perfedly elaftic, and then the ef-- 
fc&s of the {hock, or changes produced in 
the Aate of the bodies, mud: be double of 
what they were in the former cafes 5 which 
will help us to compute their forces with 
certainty. For when A and B are fup- 
pofed to be in one Body, it will be impelled 
with a velocity as 2 in the diredion C F, 
and its force will be as 4 : But C will fly 
back with a velocity and nloment as i , ac- 

J cording 
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cording to the law of elaftic bodies, or of 
the center of gravity ; and 4 — ^ =^ 3» 
will be the motion to the fame fide. Thift 
is the gaining of motion in the (hock of 
dailic bodies, and not by the refolution of 
motioh } for there is no refolution in this cafe. 
-—Then if A and B be feparate bodies, A 
will be impelled in the dired:ion CA, and B 
in the diredion C B, each with a velocity as 
2 ; and C will rebound with a velocity at 
I : for it cannot ftop at the point of impaA, 
when it (Irikee on a double elallic body, but 
muft fly back, as if repelled'in the dircdions 
A C and B C 3 or it mail rebound in the 
middle diredion C D. And Aill the motion 
to one fide is 4 — - i = 3 , as before. 
Thus when we compute the forces accord- 
ing to the oncontroverted rules, we fee the 
increafe of force is owing to the elafticity of 
the bodies : for when they are fuppofed 
without elafticity, the motion is no way in- 
creafed. And even tho' they are fuppofed 
perfedlly elaftic, the author's reafonif>g is 
wrong. If L D H C be a fquare, the 
fquare of D C the diagonal will be 9 ; and 
L C or-KC (that is, A C or B C) will each 
be equal to V4, 5, which is more than 2, 

OF 
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Of than the law of elaftic bodies requires. 
If the angle at D be obtufe, D C remain* 
ing the fame, L C and K C will ftill be 
greater: and if that angle be confiderably 
acute, the forces communicated, as LC 
and K C, will be lefs than the law of elaflic 

bodies requires. Moreover, he fuppofes 

the body C to impart one half of its motion 
to A, and afterwards the remaining part to 
B 5 fo that it muft ftand ftill after impact (e). 
Which is very like Leibnitz and Bernouilli's 
reafoning, whom yet he pretends to be his 
opponents : on which account he thought 
it a matter of indiflference to argue from e- 
laftic, or unelaftic bodies. 

XI. After this experiment, an obje(9Jon 
to it is anfwered thus. ** If it beobjeded, 
** that in this cafe, the motion of C in the 
** diredion D C, is the Caufe of the moti- 
" ons of A and B, in the directions CA and 
** C B ; fo that the caufe produces effe£is^ 
" whofe fum is greater than itfelf : In an- 
" fwer to this, we have already obferved, 
^^ that as this is allowed on all hands of 

{i) See page 141. from thefe words, ** Suppofe the 
^\ body C firft to ftrike upon A, fef f . 

I *' motions 
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^* motions and preffures, it cannot be abfurd 
*^ to extend it to forces, but muft obtain in 
** them for the fame reafon." (/) All that 
needs be faid to this is, that the author him- 
felf here unwarily enough allows, tbM 
the effeSi may be greater than its caufe. No 
body elfe allows it, who argues rationally. 
The atheifl knows well how to ufe this ad- 
vantage 5 which, granted in any one cafe, 
becomes univerfal ; for the allowing it, is 
giving up natural religion all at once. If 
the author had been pleafed to coofider fairly 
what was faid in the Firft part of the En- 
quiry, concerning elajiicify and gravity^ he 
had not been brought into this flrait : It is 
being reduced to great diftrefs, when, rather 
than own, that immaterial power immedi- 
ately imprefled on matter, reproduces mo- 
tion, conftantly decaying in the univerfe, 
we allow, that the effeSi may be greater 

than its caufe.- We have already feen 

what (hare elafticity hath in reproducing 
motion : I (hall next confider a particular 
cafe of gravity, which leads people wrong in 
this fubjea, 

(/) Ibidem. 

XII. It 
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XII. It was obferved above, that there U 
a general miflake with refptd: to this fubjedt^ 
when we argue from immaterial power con- 
ftantly impreffed, as if that were mecha- 
nical force, or the efFeft of the refotution of 
motion. This I ihall confider by way of 
an 6bje<ftion to what I have faid in as few 
words as is confiftent with underftanding the 
cafe fully. It will help us to get over a 
very common prejudice. — It may be faid, 
when a body as D, is fupported by as inclin- 
ed plane, the whole weight of the body 
IS reprefented by the length ^ the plane ^ 
A C : ( feefg, 4 J and by being thus fop 
ported, the force is refdved into tw^ parts 
ading in two diredions ; $nd the two parts 
are as the fides, of the triangle, AB and B C. 
So that the force in the diagonal of the pa;- 
rallelogram, is really equal to both the forces 
which are as the fides of it. Thus if the 
length of the plane A C be 13, and the 
height of it A B be 5, the bafe of it BC 
muft be 1 2 : and if the body D weigh 1 3 
pound, the plane fupports a part of that 
weight as 12 pound 5 and it requires be- 
fides a force as 5 pound, to keep it from 

rolling 
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rolling down the plane : nor will a lefi 
Under its defceot. And thus a force : 
is refohedinto parts as 1 2 and 5.-^—* 
is an imping appearance, and looks 
proof c^ what is contended for : an 
when examined fairly, nothing £hen 
contrary to more fatisfadion. 

XHI. For here wc arc to obierve 
with td^eGk to the mechanical inert 
motion, we can as little argue from 
ty, as &om elailici^. Both thefe 
are immediately imprefied a& extra 
matter, and nothing like mechanical, 
vity is a conflant repetition of im; 
where new f(»YX is continually imprel 
Z, body by an immaterial caule: . 
would be unikilfulnels, to argue (\ 
force coniVantly renewed, to a fwc 
prefied by one lingle inipulfe. A 
imprefied by one fingle impulfe, as \ 
ball is Aruck, is ftopt inftantly by a 
ance equal to it, as when the ball Ari 
gainil a 6rm obAacle: But the c< 
impreflion of new force on a heavy 
produces a greater and cosftant e^ 
the refinance muA be as coathxxt 
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Impreffion. It is this that makes the ad** 
ditional force of 5 pound weight, necefTary 
to keep the body from rolling down the 

plane. ^Gravity, I fay, is a continued 

renewing of force, and increafe of motion* 
We fee the farther a body falls, it has the 
more force and celerity, from the greater 
number of impulfes : But a body has not 
the more force, or greater celerity, the far- 
ther it moves in an horizontal diredlion. So 
^at* we cannot contend for an increafe of 
force and motion from one fingle impulfe, 
becaufe motion is increafed by a conftant 
fuccefEon of impulfes.— —We have here 
then an increafe of motion, previous to its 
being refolved into two dire£lions ; and it 
would be the tStdi of a furprife upon us^ 
to allow that this increafe was owing to the 
mechanical refolution of motion, when we 
fee it conflant, and previous to any refolu- 
tion. The refolution in this cafe, only 
makes the inceffant impreflion of new force 
the more apparent, by the inclination of the 
plane. For the impreflion of gravity is as 
inccflantly renewed, when the body is fup- 
ported on this plane, and at reft, as if it fell 
downward. A body that lies on the ground 

prefles 
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prtShs downward conftantly, and .with 
equal force. If a body weighs 13 pounds 
it would be a ftrange miracle^ if we catch-** 
ed it fometimes weighing lefs, fometimes 
more, and fometiaies nothing at all. . Now 
the inclination of the plane, fince it does 
not oppofe the force of gravity diredly^ 
leaves it room to exert itfelf by halves, if 
I may fo fay: juf): as a body changes its 
diredion by. an oblique impa£t* And the 
dirediion of gravity is thus conflantly change 
ed ; or the dire£tion of every impulfe is 
changed. 

• 

XIV. For if we fuppofe that thefe im* 
pulfes were fufpended, or that no new force 
were impreiled on the body^ after it began 
to move with a moment as 1 3 ; a contrary 
force then as 1 3 ' would flop it : nor would 
any additional force be necefTary after that^ 
to hinder it from moving on ; tl>ere being no 
new impulfes to have their direction change 
ed, by the obliquity of the plane to the ho-^ 
rizon. This makes the cafe very obvious ^ 
for on that fuppofition, the inclination o£ 
the plane would have no more effect, than 
if it were horizontal*—-— Or let us take it 

H thus: 



C 98 ] 

lhu6 : If a bod^ receives bat one impulie, 
livbich oommutucates to it ^ force as 13 ^ 
ks di]?ectiofi can be dialed but onoe^ b^ 
any cAAiqae obftade i znd k will niove on 
afterward in that direction, witfliout mf 
tendency to change i^ direction a fecond 
time. That k impo^bie to the inertia d 
bodies ; and if it be ftopt, it refts there» 
without any tising <co retain it in that part. 
But if it receive a lecond impulfe ia the 
forcner direotiots, tinat direction tim& be 
dianged a fecond time, and it wiU move on 
as before, unleft it be retained. And if k 
receives a third impulfe, in the fame direc* 
tion Aill, the oblique obftacle will change 
that direction a third time ; and it muft be 
retained from moving along that plane a 
third time ; and fo on for ever. And if the 
impulfes arc very frequent, the body muft 
be as frequently ftopt from moving on : and 
if they are conftant, it muft be conftantly 
ftopt. 

XV. This is juft the cafe of the inclined 
phne analyfed (if I may fo fay) 5 for the 
impulfes of gravity perpendicular to the 

horizon^ are indefinent, and their direction 

• 

IS 
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h indeKinehtly changed by the obliquity of 
the plane, dttd the body muft be indcfinent- 
iy iftopt, or retained conftantiy from rolling 
aloh^, iii confequence of this conftant 
change of direction.— — And fince the re- 
lative gravity of the body on the plane, or 
itfe tendency to roll dov^rnward, is always as 
the height df the plane AB, or as the fine 
of the angle of the inclination of the plane j 
and the refiftance of the plane, or that part 
df the weight which the plane fuftains, is 
as thie co-fine of the inclination, or thfe ho- 
rizontal line BC ; fince this is fo, I fay, we 
thus fee, that it is the conflant impreflSoii 
bf new force, that makes the force in the 
diagonal A C, equal to the fdrccs in the tWo 
fides of the parallelogram, A B and B G j 
and that this is impoffible, where thfere is 
but one impulfe. Fdf when we fiippofe 
the fdbfequcnt impulfes ftifpended, the in- 
clination of the plane has no mort etfedt to 
fchange the diredSon, than if it were hofi- 
zdntal J the denominations of dowriward 
and upward becoftic then ifnproper: and 
thdf body could not change the dlrcdtion of 
its motion of itfelf, without a new force 
imprefled upon it in a different diredion,— - 

H 2 We 






[ lOO ] 

We inadvertently think that a body on an 
inclined plane has a tendency to mo^e two 
ways at once. This is a fimple impoHi-*- 
biUty. Nor would it conftantly tend to 
leave the diredlion it moves in, and turn an- 
other way, except by ^living force inccf- 
fantly renewed upon it, as is gravity. In 
any other cafe, if a body be diverted in its 
courfe by any obflacle, it takes a new di- 
redtion, without any tendency to return to 
its firft direction. But a body rolling down 
an inclined plane, or projected obliquely up- 
ward, is always impelled to change its 
courfe, and move perpendicularly down- 
ward, and it follows thefe impulfes as much 
as poffible. Which (hews us the difference 
between a living force conftantly renewed, 
and any other force but once imprefled. 
How eafy were it for philofophers to (hew 
us in a demonftrative way, the hand of the 
Jiving God conftantly working in nature, if 
they would not hunt after material caufes I 
Inftead of allowing efFe<5ts to be greater than 
their caufes, they would thus fee the only 
€aufe adequate to all the appearances in na- 
ture, 

A ftrong 
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A flrong defire to fet this important 
truth in a juft hght, will plead my excufe 
for being fo particular on this fubjed of re« 
newing motion. No matter can come in 
for a (hare in the cffcQ^ if I have reafoned 
right. The condderations offered on this 
laft head, are applicable to bodies fufpend- 
ed by cords, or Supported by forces adting 
in different diredions ; or wherever the im<« 
prefTion of gravity produces the effed. 
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SECT. V. 

y^jf true end of enquiring into, the moorh af 
natHre^ and the cdn/iitution of the uni* 
verfe. l*be low artifice of e^ctolling the 
Defty in words ^ and derogating from bii 
perfe&ion$ infaSis^ of fuppofing the go- 
merriment of the Deity in the material 
n/f/orldy inftead. of proving it. Of re^ 
moving him out of fight ^ by a feries of 
unknown fecond caufes. That the Ar^ 
gument from final caufesyir the exifience 
of the Deity ^ can only he rendered lefs 
convincing by fuppofing that A^^d^ matter 
can execute the defign^ and perform the 
art. Of arguments a priori unfairly 
judged of: an argument a priori given ^ ' 
I'be necefJHy ^fpacc and duration confe^ 
quent only on the exifience of a Necejfary 
Being. 

m 

TH E laft chapter of this work is con- 
cerning the Deity, tind his govern- 
ment of the material world. Let me be 
permitted to endeavour to fet right what 
appears mofl exceptionaliile in it, as s^ great 

deal 



deal is exceptionable. The intelligent read^ 
€r will then determine, whether the prin- 
ciples laid down in the fird part of the J^n-- 
quirjfy or thoie ibbflituted in this chaptefi^ 
concerning the government of the material 
univerfe, be moft conformable ta truths 
This liberty I expefl; others will take with 
me, and I do not refufe it« I contended, 
there againft no perfon, but for what I 
fincerely thought, and ftill think to be the 
truth ; and fince thefe reafons are excepted 
to, I cannot be blamed for confidering the 
whole again, fo as to (hew on which Mc^ 
the truth lies« 

IL The chapter begins thus, " Arifiule 
** concludes his treatife De Mundo^. with 
** obferving that to treat of the world, 
** without faying any thing of its Anthor, 
** would be impious ^ as there is nothing 
** we meet with more freqqently, andcon^- 
" ftantly in nature, than the traces of an 
** all-governing Deity." — The true end of 
all philofophy (as hath been faid above) is to 
difcover a Deity and his perfections. We can- 
not name any other jufkifiable design of en^ 
qijiring into the conftitution of the univerfe. 

H 4 A na- 
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A natural defire of knowledge prompts us 
to enquire. We meet with inimitable art 
and power y which raifcs our wonder. The 
fame defire prompts us to confider to whom 
this art znd power belongs. Wc cannot 
help afligning, in our own minds, fome 
caufe or other, of what we fo much ad- 
mire. And the afiigning a wrong caufe 
(even ilinj dance, fatal necejfiiy, or dead 
matter,) has given rife to all the abfurdities 
we meet with in natural philofophy, from 
the earliefl times. So that, as I faid, to 
difcover the Author of thofe works, and his 
perfedions, is the only juflifiable end one 
<^n think of, for inquiring into the works, 
of nature, No man will own that his 
view is, merely to be reckoned learned : if 
that be his view, and if he attains it any 
way, he will be indifferent about trutb. The 
reputation of learning is often given to the 
defending of abfurdities. And providing for 
the neceffities of life is eafily done froni ex- 
perience, without much abftradl fcience. 
Others can affign their own ends of ftudy. — 
But this being allowed, it feems too late to 
fpeak of the contriver and governour of the 
world, at the end of Qur enquiry into his 

works, 
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works. His power and wifdom are beft 
feen, ' while we are confidering the efFeds 
they produce. Thefe tS^Gts (not the bare 
traces only) are plainly to be feen every 
where : and to delay the afcribing them to 
their proper caufe^ till our attention to them 
ceafes, or is engaged another way, cannot 
carry home fo familiar a conviction ; tho' it 
may fcrve to keep up AriHoty^form.-"-^^— 
The better method therefore, I think, is 
to examine as we go along, whether the 
wonders we contemplate, can be wrought 
by any thing but infinite powers conducted 
by infinite wifdom : and to inflitute a com-* 
parifon in every particular, between Omni-' 
potence and dead matter. Dead matter al- 
ways engages chance and necejpty^ in oppo- 
fition to wifdom and liberty ; . fo that the de- 
cifion is eafy. 

III. What is obfervcd a little after of 
Spinoza^ is much to the purpofe. ^* Spi^ 
** noza^ while he carried the dodrine of 
abfolute necejjity to the moft monftrous 
height, and furpafTed all others in the 
weaknefs of his proofs, as well as the 
impiety of his doflrine s yet affefts to 

!! fpeak, 
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*^ fpeak, on feveral occalious^ in the highefl 
•* terms of veneration for the Deity." Thia 
is a juft cenfuce on this irreligious writer. 
It is not right to exalt the Deity in words, 
and derogate from his perfedions in fadis. 
This is only paying him a oompliment, and 
then fetting afilde his government in whol^^ 
or in part : a ftale artifice. Gcero obje<5ls 
this low cunnbg*to Epicurus^ when he fays 
it is verbis penerCy retoilere. Lucretius cn-^ 
deavours to vindicate Epicurus^s fchexnc 
firom irreligion;^ becaufe he had fpoke mag- 
nificently of the Deity, in feveral places : 
aa if that were enough to make a falfe 
doi3:rine as conducive to virtue among, men^ 
as tme and rational principles. Des Cartes, 
before Spinoza ^ had given the government 
of the univerfe tomiatterandmotion. And 
Leibnitz^ under a pretence of extolling the 
original contrivance of things, leaves the 
execution of all to this dead fubilanee. Ac- 
cording to all thefe fchemes, we fee no- 
thing that the Deity does now : we behold 
only the operations of nmtter. This fills 
the mind with anxious doubts. If matter 
performs all that is wonderful in nature, it 
catches our firft admiration: ; and we know 
I not 



[ ^<=>7 ] 

not where to, feareb for the beings who 
contrived that which we fee matter execDtea 
with fiich dexterity.-— — It ie true he is oalli^ 
ed ^^firfi cauf^y thfifupreme^ the indepenr^ 
dent caufiy ih^fi^ft ^over : But thefe titlca 
point at fomething fo diftant, and there are 
£p many other cau/es laid in the way, that 
our views cannot r^ach fo far^ In examining, 
the feveraiy^/Vi of thefe caufcs, our fight 
fails, and. w^ aro forced to give over dif^ 
appointed ; or d^ath prevents u^^ as it hafi 
done all: men hitherto in this fearch. This. 
I think, is a. grievous miftake in our philofQ<F 
pl^ical epquiries^ which we are all apt to fall 
into, while wc ilick tenacioufly to our ma^ 
terial hypothefes. While therefore we ac- 
knowledge the Deity in words, and magnify 
hi? perfections ; all our arguments (hould 
be agreeaHe to this coofeflion. This is like 
practice, the other like profeiSon only. 
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IV. A little after it is faid, '' hm Sir 
Ifaac Nemton was eminently diftinguiftied 
for his caution and circumfpe(!lion, ia 
fpeaking and treating of this fubjedb, in 
difcourfe, as well as in his writings ; tho' 
he has AQtefcaped the reproach of his ad«* 

^* verfaries, 
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*^ verfarieSy even in this refpeft. As the 
•* Deity is the fupreme and firjt caufe^ from 
^' whom all other caufes derive their whole 
force and energy ; fo he thought it moft 
unaccountable to exclude bim only out of 
^^ the univerfe. It appeared to him much 
^^ more juft and reafonable^ ^ofuppofe that 
^* the nvbole chain of caufes^ or thtjeveral 
" fertes of them, fhould center in him, as 
^' their fource, and fountain ; and the whole 
fyflem appear depending upon him, the 
only independent caufe^ ■ Sir Ifaac 
Newton was a great and good man. His phi* 
lofophy is the fure bafis of natural religion. 
This is due to his memory, without affe^a-* 
tion. But was he not too cautious, in not 
afcribing the moft noble phsenomena in 
nature, to the immediate operation of the 
Deity, when he could find nothing elfe to 
afcribe them to, but zjubtile elqftic medium^ 
of the reality of which he owns he had no 
proof? The candid will fee that I make this 
exception not willingly. He was the firft 
who opened the eyes of the world, by efta- 
blifhing the true fyftem of nature, and de- 
monftrating the law of gravity^ which is 
the conftant and undeniable evidence of the 

I imme^te 
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immediate influence of the Deity in the 
material univerfe. He never oppofed that 
principle formally, or farther than by a 
^are, which he left to the determination 
of others. It is now oppofed, as if froni 
his authority, or as if he had declared againfl: 
it. This is an injury done to his memory, as 
I faid before, and does no fervice to the 

caufe it is brought to fupport. As to 

what is fubjoined, that it appeared to him 
much more juft and reafonable, to fiippofe 
It bat the whole chain ofcaufes^ or the fever al 
feries of them fbould center in him, I take 
it to be an unwary expreflionof this author. 
One cannot imagine that Sir Ifaac Newton 
went only on fuppofition, in fuch a fubje£t. 
We (hould be careful in expreffing another 
man's meaning, left we wreft it. To fup- 
pofe a thing which is capable of innpmera<* 
ble and clear proofs, is by far too little. 
The Deity is not only at the head of nature, 
but in every part of it. A chain of material 
caufes betwixt the Deity and the efFedt pro* 
duced, and much more a feries of them, is 
fuch a fuppofition, as would conceal the 
Deity from the knowledge of mortals for 
ever. We might fearch for matter above 

matter j 
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matter ; till we were loft in a labyrinth, out 
€^ which no philofopher ever yet feund his 
Way.- We (hould be told fometbing cer- 
tain, or where the chain begins : ' for what 
18 only fuppofed, is as eaiily denied. 
This way of bringing in feconJ caufes^ is 
borrowed from the government oif the 
Hioral world, where^r^^ agents aft a part : 
But it is very improperly applied to the ma* 
terial univerfe, where matter and motion on- 
ly (or mechanifm^ as it is called) corner in 
competition with the Deity (^}. 

V. This 

{a) With refpe£f to the paf&gc laft cited, it is faid 
fome pages after (page 387.) *' Wc have bbferved a- 
bove, that as the Deity is ^tfirft and fupreme caufe 
of all things, fo it is moft unaccountable to exclude 
him out of nature J and reprefent him as an {ntelligen-- 
tia extramundana. On the contrary, it is tnoji na* 
tural to fuppofe him the chief mover throughout the 
whole univerfe, and that all other caufes are depen- 
dent upon him : and conformable to this is the refult 
of all our enquiries into nature, where we are always 
meeting with powers that furpafs mere mechanifrfi, 
or the effefts of matter and motion." This place 
makes me fufpetS):, that Sir Ifaac NewtorCs fenfe is not 
juftly reprefented in the place cited above : for this is 
refting the whole affair ftill w^on fuppofttion^ inftead of 
certainty. It is only telling us one's opinion, what it 

is 
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V!. This fort of Teafonmg has no good 
TSdSt upon that which is otherwife conclu- 

five. 

tV mo/f reafonahle tofuppofe. But have we nothing more 
liizxifuppojitiony for not excluding the Deity out of na- 
ture ? This is a precarious foundation of fuch an im- 
portant point ; and really hurts the intercft we (hould 
promote, if natural religion be our care. The peafant 
Tias more fecurity than the philofopher. This is a poor 
reward of ftudy. It is faid, we are always meeting 
With powers that furpals mere mechanifm : but inftead of 
naming any of them, we are told that gravity^ and all 
ibrts of attraction analogous to gravity (which are ftill 
called powers) are fuppofed to arife from the impulfes of 
a fubtile, aethereal medium difFufed over the imiverfe. 
Which is juft faying, that thek.powersy which furpafi 
mechanifm, may be the efFe£b of matter and motion. 
Certainly this does not fliew, that thofe who affert 
(and offer reafons for it) that the Deity afts immedi- 
ately on all the parts of matter, have laid open the fal- 
lacy of the fcheme, and reduced it to an abfurdity, 
while tfiey vainly imagined that they had compleated 

it. ^Immediately after it is added, " The laws of 

** nature are conffcuit and regular, and for ought wt 
•' know J all of them may be refolved into ^»^^Tff^^/ 
'* and extenjhe power : but ^\s power itfclf derives its 
*' properties and efficacy, not from mechanifm, but, 
^< in a great mtafure^ from die immediate influence of 
*' the firji mover.** This place is ftrangely worded, 
and leaves the mind in great uncertainty. What may 

be, 
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jGvc. It IS very rightly faid afterward^ 
^^ the plain argument for the exiftence of a 

** Deity 

hj for ought we know, may not he, for ought ^e 
know; and thus we are fent to an unknown power^ 
which, in a great meafure only, derives its properties 
and efficacy from the immediate influences of the firji 
mover. Shall we never know any thing, on which the 
immediate influences of the Deity are exerted ? This 
indeed renders thofe influences uncertain, till the «»«- 
known power is firft difcovered. Had it not been better 
to have reafoned a little, than to have vn-itten in 'this 
ambiguous and unfatisfying manner ? To have (hewn 
the weaknefs of the arguments, from which the imme- 
diate influence of the Deity on all matter is concluded, 
than only to have fuggefted that thefcheme is fallacious^ 
and to have fubftituted nothing in its place, but fuppo- 
fitions, and conjeAures about an unknown power? 
This is far from the candour of a feir enquirer.— But 
what can this power derive the reft of its properties and 
efficacy from ? It is faid in a great meafure only. As 
was obferved juft now, nothing comes in competition 
with the Deity in the government of the material 
World, but matter and motion. Thofe who have en- 
deavoured to exclude the Deity out of nature, never pre- 
tended any thing elfe. That which derives its efficacy 
from fuch a dead caufe, cannot be a power. A power 
always belongs to fomething living. I am afraid the 
thought concerning the efficacy of this^«zf;^r, will not 
bear, to be explained. It derives part of its efficacy from 
the Deity, and the reft from matter and motion, or 

really 
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^* Deity, obvious to all, and carrying ir- 
*' rcfiftible convi(9:ion with it^ is from the 
** evident contrivance and fitnefs of things 
** to one another j which we meet with 
** through all the parts of the univcrfe* 
" There is no need of nice or fubtile rea- 
foning in this matter ; a manifefl con^ 
trivance immediately fuggefls a contriver^ 
It flrikes like a fenfation^ and artful rea-- 
fonings againfl it may puzzle us, but it 
is without (baking our belief. No per- 
fopj for example, who knows the prin- 
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feally from nothing at all.— —A little after it is faid, 
*' , The power of gravity feems to furpafs mere niecha* 
•* nifin." Great caution is ufed all alongj not to de- 
termine any thing concerning the caufe of gravity* 
Shall we think that the author had a mind to pleafe two 
oppofite parties, and reconcile contradictions? It is 
a Kard cafe, when of two contrary things, we will not^ 
fay the one, and dare not fay the other ; and yet to be 
forced half to deny, arid half to confefe them bothj by 
turns. Thus, thofe who aflert that gravity is owing 
to immaterial power, conftantly impreffed on matter, 
hurt thofe very interefts they would promote ; and on 
the other hand the power of gravity feems to be above 
hiere mechanifm : Again, gravity may afife from the 
impulfes of a fubtile asthereal matter; and at the rame 
time, it furpafles the effects of matter and motion* 
This/uttilc matter is bought very dear ! 
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^^. ciples of optiqks, and the ftrudure of 
*^ the eye, can believe that it is formed 
^* without fkill in that fcience 5 or that the 
ear was formed without the knowledge 
of founds," {b) ■ This is a juft argu- 
ment, and forces our afTent. The Author 
ef the eye, not only has fkill in optics/ but 
is the fountain of that fcience. From his 
works it is that we derive the little we know 
in the wonders of vifion : and it is fo in all 
the other parts of knowledge. All our 
boafled experiments are but poor imitations 
of Divine art. To fay, the Deity basjkill^ 
is a vaft diminution of truth. Our fcienoe 
difappears before infinity of knowledge. 
But we fliould not weaken this con- 
vidlion from final caufes^ by fuppofing that 
matter can perform fuch wonders ; or that 
the Author of nature only contrived the art, 
and left the execution to a dead fubjiance ; 
or that a fubtile fluid does all that is moft 
noble in nature. To fuppofe that dead 
matter can obferve the rules of optics, and 
form an eye, is almoft as unwarrantable, as 
to tifuppofe that dead matter might have 
formed an eye at firft. The firft of thefe 

{b) Page 381. 
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fuppofitions leads men to the laft. , T^ai 
^0 is as impofUble to matter now^ as it 
was feveral thoufand years ago. It waS 
from fuppofing that dead matter could per^ 
form fttch wonders^ that the Deity came 
to be excluded out of nature ; and that 
men are willing now to take him in again 
by Juppofition. Have we forgot Leibnitz^ 
who extolled the original fkill in the con-* 
trivance of things, as much as ever man did ? 
It was to bring in a necejfary chain ofcaufes^ 
and to leave the execution of all that art 
to matter^ which he fuppofed could not go 
wrong, tho' left to itfelf. Such reafonings' 
as theie^ gave rife to the fevere, but juft di^ 
ftindtion, verbis ponere^ re toller e^ as was 
obferved above. We thus inconfiftently 
depreciate the Divine art in one refpe£t| 
while we feem to exalt it in another : we' 
vilify it, by fuppofing matter can do tb^ 
fame things, and only extoll what was done 
many thoufand years fince. 

VI. We ought not therefore to afcribe 
the original contrivance to a caufe wife and 
pawerfulj and the performance to a caufi 
blind and impotent. The one part of this 
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fcafoning is direftly repugnant to the other i 
The performance requires knowledge, as 
much as the contrivance at firft. If an in- 
genious man fees an artift do a fine piece of 
work, he might poflibljr imitate it after- 
ward, in fome fort : but it is repugnant to 
common fenfe to fuppofe, that the materials 
themfelves,the wood,or the brafs,or the ivory, 
fhould do the fame thing for ever after, and 
to as gi^cat perfedion. What flrange things 
do philofophers imagine ! for the two cafes 
are precifely the fame, as to the abfurdity. 

To fay, the Deity interpofes, when he 

fees that matter would go wrong, is the 
fame thing in other words, as owning that 
he interpofes always, if that were proper. 
Every particle of matter refifts a change of its 
prefent ftate, and therefore could not efFed: a 
change of (tate in itfelf, nor in other par- 
ticles. Every particle therefore would ftill go 
wrong. — Not to fpeak at prefent of forming 
an eye, or the organs of hearing, or an 
animal-body, or maintaining the circulation -, 
becaufe philofophers imagine that a multitude 
of difficulties makes the thing eafier : not 
to fpeak of thefe, I fay, at prefent ; how 
could a body moving in a circle, or any 

curve 
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curve that returns upon itfelf, change the 
direftion of its motion in every point ^ for 
that is to change the prefent ftate of its 
motion ? This is the cafe of all the celeflial 
bodies. Or how could the fubtile matter^ 
which is fuppofed to caufe gravity, know 
to inipell bodies to a center, with quadruple 
force at half the diftance ? There is no Tub- 
terfuge, when the difficulties are propofed 
iingly and apart. But we think abfurdities 
ceafe to be fuch, or that they cannot be 
difcovcred, when they become innumerable, 
or exceed our comprchenfion. And indeed 
then they appear all in confuiion, fo that the 
one obfcures the other : and thus they have 
hitherto lurked, becaufe we could not iix 
on one without engaging another. Beiides, 
as to theconftant interpofition of the Deity, 
does not the cohefion of the 'parts of mat- 
ter (whereby the leaft particles make the 
ftrongeft refiftance to any force that would 
feparate them) fhew his immediate power 
conftantly put forth throughout all nature ? 
Thofe who are willing to receive the Deity 
into nature again, by fuppofition^ fliould never 
forget this. As was remarked before, it 
would be a ridiculous fancy, to deny that a 
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houfe was inhabited^ while the inhabitants 
were fpeaking to us from within. 

VII. Or if we fuppofe the Deity guid- 
ing one fort of matter, by another fo^t of 
platter, which wants itfelf to be guided ; 
and that by yet another fort 5 and fo on ; 
the firft of which matters we are Aill in the 
dark about -, for this is what is meant by a 
chain of fecond caufes : This may appear a 
very ingenious conceit to us, but it is very 
unartful to fuppofe the Deity employing one 
part of matter to move, or direft another part 
of it ', the greater part to move the lefs. For 
the fubtile matter, iaid to be diffufed over 
the univerfc, muft be every where as denfe, 
as where it impells the denfeft bodies (as 
where it impells lead or gold.) What a mais 
would this amount to through all the ce* 
leftial fpaces, in refpcdl of the matter to be 
moved ! It would not be more unartful, if 
we fhould fuppofe a mighty beam employed, 
to move a body of an ounce weight. This is 
againft Divine art, where dead force is never 
employed, but living power. It is a ftrarige, 
childifli prejudice, to fuppofe the Deity 
en^ploying his own power at fecond hand ! 
the notion is as contradictory, as if he bor-*- 

rowed 



["9] 

rowed from himfelf. And yet this is im«* 
plied, in all fubtile matters, or when we 
^ak rtf feccnd mwers ^ or call him, by 
way of diftindlion, iS^icJirfi mmer. What 
is meant when it is allowed, ^^ that he is 
** equally aStive and prefent every where? ** 
(c) Men are forced to confefs this. If h« 
were excluded out of any place, if I durft to 
iky fo, that would be a cbafm in his necei&i- 
ry exigence, as miich as if he were excluded 
oat of any portion of duration. We, talk 
of excluding the Deity out of nature^ with-» 
out knowing the contradiction of the ex-^ 
preffion. And if the Deity can be exclude 
ed from no part of nature, if he is equalf^ 
oBive and prefent every where ; why do we 
limit his aftion to fubtile matters of our own 
contrivance ? Is he only adive at a diftance, 
to faire his being a£Hve in this place ? Oo 
is his power exerted here, to produce an 
efFed: in another place ? This is a, very un- 
philofophical confinement of infinite power. 
Or if he ads oq all matter, does he only kn« 
prefs the power, undircdred by wifdom and 
knowledge ? Does the power belong to the 
Dcity^ and the art to matter ? This is as 

(^) Page 381. uhiante* 
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unfkilfuU a diviiion, as the former was a 
limitation. And if both the power and 
art belong immediately to the Deity, what 
is left for a fubtile matter to perform ? How 
can it produce the chiefs the moft noble 
pbancmena in nature^ as is afferted ? The 
original contrivance in the works of crea-^ 
tion, is repeated in every produdion. Can 
matter do this ? Can it copy the fitnefs of 
things to each other fo exadUy ? The origi- 
nal contrivance is adorable. We are certain, 
demonftratlrely certain, that it is the work 
of the living God : but it is the prefent 
performance that Jlrikes us like a fenfation^ 
This is at once both demonftration and ex- 
periment, A fenfation in the literal fenfe. 
The inexpreflible pleafure to fee creating 
power with our eyes ! We fee creating power 
diredled by infinite knowledge, in every 
new- produdion. We live by it.-^To leave 
this, of which more by and by« Nothing 
certainly can hurt the convidion, arifing 
{torn final caufes^ fo much^ as fuppofing that 
matter can imitate the contrivances of Di- 
vine wifdom, fo corredly, that the ope 
may be taken for the other. This, and. 
{he other confequences I havp named, are 
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(hocking to the laft degree : bat why (houfd 
our fondnefs for a fubtile unknown matter^ 
put it in any man's power, to deduce fuch 
confequences fairly from what we fuppofe ? 
When we acknowledge the Deity to s be 
equally aStive and equally pre fent every where ^ 
as acknowledge it we mu ft 5 why aft^r that 
do we limit his adivity, fo as to make it 
fuit with our hypothefcs ? How can he not 
ad upon all matter in the univerfe ? Or 
why fhould he a<ft only upon fuch matter 
as is but conjedural ? Is not this . to make 
his aSlivity zxAprefence only conjcdural. 

Vin. Nor fhould we fo infift upon any 
one dendonftration of the exiftence of the 
Deity (for there are innumerable) as to leiTen 
the convi£tion arifing from others. Demon- 
ftration from abftradt reafon, and the na- 
ture of things, when once we fee it, gives 
convi<5tion univerfally* This is the cafe in 
geometry and algebra. Proof from experi- 
ments is more obvious, and fitted to all ca- 
pacities. We have both forts of proof for 
th^ exiftcnce of the Deity. With rcfped 
to this it is faid, *V His exiftence and his 
^^ attributes, are in a feniible and fatisfac^ 
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^^ toty iriftuner, difplaycd to us in his works ; 
** but hia ejpfue k unfalhomaUe. From 
^^ our exifbence, and that of other contm* 
*^ gent beings around us, we conclude that 
^^ ttere is tjSrJi caufe^ whofe cxiftence 
^^ nmft be necd&ry, and independent of 
^^ any other Being : bitt it is only a pofieri^ 
** oriy that we can infer the neceffity of 
^^ his exiftence ; and not in the fame man* 
^* ncr that we deduce the neceflity of an 
*^ eternal irutkim geometry y or the property 
^^ of a figure from its eilence. Nor is it 
^^ even with that diredfelf-^vidence, which 
^* we have for the neccffary exiftence of 
*^ fpace. We mention this only, to do 
^^ juftice to Sir I/aae Neiffim's mttion, when 
^ he ^fuggefb, that the nece£rac3r exiftence 
^^ of ipace, is relative of the neceftary 
^' exiftence of the Ddty/ V)^--'rhi8 aai- 
madverfionon arguments or^riW was made, 
wlien Sir Ifaac Newton's notion of ipaco 
was no way in the queftion ; nor docs that 
notion want fuch an apobgy. If the argu^ 
ments a priori were inconcluiive, it would 
be right to ihew in what rcfpccft, and to 
corredr the eriior. Truth doyes not want 
pious frauds to fiipport it. But as was ar- 
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gued then^ it is needlefs to infift on the dif^r 
ference between demonftration a prian\ 
and apofierioriy unlefs truth were lefs certain 
in the one method than in the other. Tbt 
comparifon here ferves only to raife^a fu£<- 
picion againft both forts of arguments, ip as 
much as geometrical demonftradon is prefer** 
red to both : and yet there is no difference 
made^ even by mathematicians, between 
the certainty of the fyntbetic and analytic 
methods. The exiftence and perfections of 
the Deity fhine out with wonderful clear-^ 
nefs in his works, to the inexpreffibk de-^ 
light of all rational beings : but it feeuM 
very inconiidierate in a man, to refer onlyi 
to, his works, after fuppofing that 2kfubtile 
matter may produce Uie chief phaBOo»ena ia 
nature. 

IX. Poilibly the author hath not con« 
fidered, with due attentbn^ the demonftra-^ 
lions a priori for the exiftence of the Deity. 
There muft be effeSis^ that is, there mu(i 
be rational and contingent beings created, 
before they can reafon in either method, con- 
cerning the Deity, or concerning any thing 
elfe. But the neceftity of an infinitely per-- 
fe& intelligent Beings is demonftrable with- 
I out 
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out attending to any effects; e?en from the 
neceillty of eternal truth in geometry^ or 
in other abftract fciences.—— Troth has a 
neceflary and immutable nature^ from 
eternity to eternity, only with refpect to an 
immutable and eternal IntelleSi^ or Mindy 
where it was immutable and eternal : that is, 
with refpect only to a necejjary intelligent be^ 
ing. Truth is not a being exifting by it- 
felf : And therefore the immutable, necefla- 
ry nature of truth, mud be referred to 
fome being exifting by itfelf, and exifting 
immutably and eternally. But this being, 
to which the nature of truth muft be refer* 
cd, cannot be any furd^ or unintelligent be- 
ing. Neither truth nor falfehood is appli- 
caUe to a furd, or unintelligent nature. 
Wherefore eternal truth infers the exiftence 
of an immutable^ intelligent ^ necejfary Be- 
ing. ■ Now this argument, or demon- 
flration, where the connedion of ideas is 
as felf-evident, as in any propofition in geo- 
metry, is not from any contingent being or 
efFedt. Hence there is nothing fo certain, even 
a priori y as the exiftence of the Deity : be- 
caufe nothing could be certain, but from the 
certainty of an immutable and eternal Mind. 

Truth 
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Truth otherwifc would be without a founda« 
tion in nature. It muft be owing to a good 
deal of inattention, not to fee that all truths, 
even in geometry, on which we value our- 
felves (o much, fuppofe this prior Truth, to 
prove them neccflary and infallible. They 
cannot be eternal and immutable on any o- 
ther principle. A fceptic in natural religi- 
on, or with refpe^ to the exiftence of the 
Deity, is confident enough with himfelf^ 
when he is a fceptic in fpeculative fcience. 
And if we argue fairly i poUerioriy or 
from effects, the exiftcnce of the Deity, 
and his immediate operation in all nature, 
is demonflrable from every thing in the ma-* 
terial univerfe. Thefe arguments this au- 
thor inadvertently endeavours to weaken, 
when he contends, that effeSis may be great* 
er than their caufe^ as was (hewn before. 

X. I am juftified to argue ^ priori^ as I 
hav6 done, from what this author himfelf 
, writes elfcwhere, when he fays juftly e- 
nough, " Neither are they to be commend- 
ed, who, under pretence of magnifying 
the eiSential power of the fupreme caufe^ 
^^ make truth and falfehood entirely to de« 
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^* pend upon his will ; as we obferved of 
'^ Des Cartes, book i. chap. 4. Such 
tenets have a dired tendency to intro* 
duce the abfurd opinion, that intelledu- 
al faculties may be (o made, as clearly 
and diftindl/ to perceive that to be true, 
•* which is really falfe. They judge much 
** better, who, without fcruple, meafure 
" the Divine Omnipotence itfclf, and poffi- 
** bility of things, by their own clear ideas 
^* concerning them ; affirming that God 
^^ himfelf cannot make contradidiions to be 
*^ true at the fame time -, and reprefent the 
certain part of our knowledge, in fome 
degree, as the knowledge and wifdom of 
the Deity, imparted to us in the views 
*' of nature, which he hath laid before 
*^ us (g)."- ■ All demonftrative know- 
ledge, /. e. truth, is here rightly carried 
up to the Divine Intelledt. It can have no 
other foundation in the nature of things. 
And tho* perhaps this may not have been 
attended to, by thofe who have made the 
grcateft difcoveries in abftrad fcience j yet 
the certainty of all they have demonftrated, 
can only be deduced from the immutable 
nature of the Deity. This is tacitly fup- 
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pofcd in every propofition in mathematicks. 
Men generally content themfelves with fee- 
ing the neceflary nature of truth ; but there 
is a farther queflion ; What makes the na^ 
ture of truth thus necejfary? This puts us. 
to a ftand, and engages us to confider^ that 
truth is not a thing exiting by itfelf. Its 
neceffity therefore muft be owing to fonic- 
thing exifting by itfelf. This puts us again 
upon confidering, that truth is only certain 
knowledge^ and knowledge has a neceffary 
relation to a knowing or intelligent Being. 
If we could fuppofe no intelligent thing 
exifting, truth, or knowledge, would be 
an eternal property ^without afubjeSi ; which 
is impoffible, and repugnant : or otherwife 
truth would ceafe^ be only a chimara^ and 
no way neceffary. This puts us at laft up- 
on redifying the fuppofition we made, of 
no intelligent thing exijiing. And thus the 
neceflary nature of truth demonftrates to us 

a neceffary intelligent Being. Thofc 

who fay, fuch reafoning is very metaphyfi- 
cal, may pleafe to obferve, that it is only 
common and felf-evident principles, joined 
as they ought to be : and that all mathe- 
matics are as metaphyfical ; only we are at 

more 
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mdre painS there to fiudy the conne(5li6n» 
The reafon why the abftraft fciences muft 
be iiietaphyiical, is, becaufe in thefe, men 
abAradt from all particulars, and coniider 
only the general properties in which they 
all agree* This makes mathematics cer^ 
tain knowledge, and the demonftrations u*' 

niverfal. It is not like a mathematician 

to complain of metaphyfical reafoning. ■ ■ * 
Of arguments ^ priori more hath been 
fpoke elfewhcre* 

XL As to the Oartefian notion, that 
truth and falfehood depend on the will of 
the Deity j we might as well fay, that his 
nature, or his neceflkry exiftcnce, depended 
on his will, as that his knowledge depends 
on his will. Knowledge is a perfedtion^ 
and all his perfe&ions are unchangeable^ 
and abfolutely the greateft. Greater per- 
fection is a contradidion ; the perfedtion of 
no being, of nothing : that is, no perfecti- 
on, or the negation of perfedion. And to 
fuppofe him willing to change his perfecti- 
on, is to fuppofe him inconfiftent with 
himfelf. It is foolifh therefore to fuppofe. 
his knowledge depending on his will, fince 

he 



.he could not will it to be other than what 
it is, without being inconfiftent with him- 
felf, and his nature fclf-deftrudiive. TrutH 
is well worth enquiring after ; it is as necef- 
fary as the niture of the Deity ! We fliall 
fee the immortality of the human fout^ its 
duration through endlefs ages, depending 
on this principle, even on the immutable 
nature of the Deity. Truth concludes to 
all futurity, and (hews things to come ai 
certain^ as things pafi; 

XII. Space is faid, in the place cited a-^ 
bove, to have a necejfary nature. It is 
proper to underfland in what fetife fpace i^ 
necefTary. "this may help us to avoid the 
idle difputes that have been raifed about it. 
Space is not more necelfary than duration: 
Duration can only be limited by duration, 
jufk as fpace call oiily be limited by fpace : 
that is^ both of them are necefTarily un- 
limited. I^uration cannot be interrupted^ 
or taken away, more than fpac6. Wq 
ought hot th6n to be niore puzzled about 
the nature of fpace, than about the naturd 
of duration. Unlimited duration is the 
fame thing as eternity i and unlimited fpacci 
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the fame thing as immenfity. But eternity 
and immehfity are not beings, mott than 
poWei: find knowledge are beings. They 
are only the perfediohs of a Being who is 
imnlenle and eternal; juft as unlimited 
power and unlimited knowledge are the per- 
fcftions of a Being, who fe omnipotent and 
omnifcient. We cannot therefore under- 
ftand the neceflliy of fpace and duration a- 
right, biit by cohfidering the neceffityof 
that Being to whom they belong. They 
are necejflfary as the afFedtions of Being j not 
as beings. As the pfroperties of a contin- 
gent being, fuch as fotidity^ or molnlity^ 
ire contingent, and can only be referred to 
the Being of which they are properties : fo 
the properties of a rteceiSary being muft be 
fteceflary, and can only be referred to Aat 
fteceffary Being whofe properties they are. 
But in our own minds, we imagine /pace 
and duration exifting abfolufrely, and inde- 
pendently ; that is, without relation to any 
being : which is juft fuppofing them either 
fo he beings, or to have a neceflhy of 
fheTr pwn, knd independent of all things, 
^his lis aft Inconfiftency in our own minds, 
aiid ^not an unintelligiblenefs in ^he . things. 

It 
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tt is ais much againft the rales dT reafonidg, 
10 fay duration exiils necel&rily) without a 
hemg whofe duration is necefiary ; or im'^ 
menfity exiAs necefiarilyj without a being 
whofe oeced*ary exigence is immenfe ; as to 
lay, knowledge exifts without a knowing 
being ; qv truth without a mind ; or power 
without any thing to be powerful. If I 
tMght fpeak ib logically, all abjira&s fiip- 
pofe their cbncretei^ from which they are 
flbftrad;ed : and this is as ttue of eternity^ 
of immenfity, of knowledge, of power, of 
truth J as of foUdity, or mobility, or hard^ 
toefs, or divifibility* In a word, eternity 
and immenfity are not exiftcnces ; ♦ but the 
perfedions, properties, or attributes, oi 
fome being that exifts.— And when it is 
iaid, njoe have not that direSi felj^evidence 
for the necejjary exijience of the Hetty ^ 
which we have for the neceffary exiflence of 
JPace ; it is fuppofing thefe to be two inde-- 
pendent ekijiences^ which we fee with dif- 
ferent degrees of evidence t and that at the 
fame time too, that it is acknowledged, that 
the neceffary exigence pf fpace is relative of 
the neceffary exiftence of the Deity.-—— 
This, as I feid, is a wrong apology fpr Sir 

K 2 Ifaac 
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Ifaac Neivion's notion of fpacc ; and it per- 
verts that notion. No man has a right to 
put ofF his own notions under the authori- 
ty of another. If the one of thefc be rela- 
tive of the other, we muft fee them both 
at once, and with the fame evidence. It 
is a logical axiom, of correlates (or things 
relative of each other) placing one^ is plac- 
ing the other. What felf-evidence have 
we for the neceflary exiftence of fpace, or 
immenfity, which we have not for the ne- 
ceflary exigence of an immenfe Being ? 
No man ever faw fpace with his eyes, or 
heard it, or touched it. It is not an objefl: 
of fenfe ; but a conclufion drawn from rea- 
fon. And the neceflary exiflence of an 
immenfe Being, is alfo a conclufion drawn 
from rcafon ; fihce a property or attribute, 
cannot be, or exift, without a fubjedt. We 
fee bodies exijl in fpace ; but do we not fee 
them alfo exiji in time ? And do we not fee 
them alfo moved by an invifible power ? 
that is, we fee that bodies are^ move^ and 
exi/l^ in fomething invifible ; and are con- 
flantly influenced by an invifible Being. If 
all our knowledge begins from fenfe, yet 
it is perfedted from reafon. And there is 

no 
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no felf-evidence for the neceflary exiftence 
of fpace, which there is not for the necef- 
fary exiftcnce of the Deity ; that is, of an 
eternal and immenfe Being : except we pre- 
fer the evidence of fenfe, to the evidence 
of reafon. Which I am afraid is at the 
bottom of the author's notion in the place 
cited. In fine, immenfity and eternity^ 

have the fame infeparable relation to a ne- 
cefilary Being, that time and place havq to 
contigent beings. Yet we would not fay 
that time and place are exigences. And as 
time and place are not exigences, fo their 
correlate infinites (if I may fo fay) that is, 
eternity and immenfity ^ are not exigences, 
but the properties of necefTary exigence. 
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SECT. VI. 

fhai mecbantpn is mt ah effeSt of nidiier 
and motion^ but the artful ccmfigardtioH 
and difpvfitim cf the parts of a deadfub-^ 
fioTice 5 that therefore it cannbt aB as a 
caufe^ mr carry oh the works of Hafure^ 
more than rude matter. Of Wchanijhi 
in the performance of art^ in the bodies 

' of animals^ in nregetablesy in the worki 
vf ihfeSfs. ^at mecbanifm in tbeje cdn^ 
itot become a power, either to produce or 
increafe motion, ^at in all cafes it 
f&ves to fupply a necejfity^ but never to aB 
is a caufe. IThat mechanical principled 
ere only necejfary confequences of the in^ 
aSHvity of matter^ and cannot regulate 
power, ftbat there is lio mechanifm in 
the other parts of nature. Of the folly 
of fuppofing the Deity to fubordinate hif 
own power to dSi fd'r hfmfdfy dr offup^ 
pofing him to convey the imprejfions of his 
power from place to place ^ by the help of 
' 4^ad matter^ ficc. 

Ot withftanding we have been often toW 
ty this author, in places cited above. 







that W? are frequently meeting with power f 
that /^^/w to ftirpafs mere mechanifm, or the 
?i£b(3:s pf m^ttei* and motion $ yet afterward^ 
]he afTerts, that mecbanifm acts as a fecond 
gaufe, ia carrying on the works of nature. 
Jt is faid, ** thP* he [the Deity] is the fourcc 
of all .^jSfipacy, yet we find that place is 
left fpr fecond caufes to act in fylDordi- 
jtation to him ; and mechanijm has its 
" Jh/^e in carrying on the great fcbetnf of 
** nature, The cftiMifliing the equality 
'* pf action and reaction, ev?n in thofe 
** pollers that feem to furpqfs mecbanifm^ 
gnd to be mqre immediately derived froni 
Kim^feems to be aij indication, that thofe 
** powers, while they derive their efficacy 
from bim» are iioweyer id a certain der 
^rec^ circumfcribed and regulated ir> their 
** operations, by Hiechanical |)rinciples^ 
aod thajt they ^% not to be confid^rred as 
mere immediate volitions of bis (as they 
are often ^eprefented) but rather a^ in- 
ftrpments made by him, tp perform the 
purpofes fpr wbiph he inf ended them. 
If, for example, the moft noble phasno- 
menj in nature be produced by a rare 
elaftic medium^ as Sir Jfaac Newton con- 

K4 jectured^ 
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^5 jectured, the whole efficacy of this me- 
5' dium mud be refolved into his power and 
" will who is ihcfupreme caufe*' {a) Thi§ 
place is very exceptionable, tho- foftened 
with metaphorical expreffions^ and language 
borrowed from another fubjcct. If wc 
fpeak of fecond caufes ailing infubordinati- 
on to the Deity ^ meaning angels or feparatc 
fpirits, or other free agents, in the moral 
world ; the language is fignificant : but if 
we apply fuch expreflions to matter and mo;- 
tioHy they have quite another, and that a 
very wrong meaning too, which the bringing 
in the power or the Deity does not miti- 
gate : it is rather proftituting the power of 
thi Deity, to fupport an abfurdity. If I 
ihould fay, tho' the Deity be the fourcc 
of all efficacy, yet matter has its Jhare in 
carrying on the great fcbeme of nature ; this 
would make matter the fecond caufe that 
acts in fubordination to the Deity, in carrying 
on the great fcheme. I fhould be very high- 
ly to blame, for fubftituting an unactive fub- 
ftance to the Deity in'carrying on the works 
of nature : and yet thefeare but two ways 
gf expreffing the fame thing. I might be 

(<?) See Page 338, 

(hewn 
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^ewn to invert reafon, by making matter 
and motion (for we fliali fee that thefc are 
the things meant by mechanical principles^) 
circumfcribe and regulate /^^le^/rx^ which I 
own feem to furpafs mechanifm ; and in« 
confiftent with myfelf in objecting to Des 
Caries, Spinoza, and Leibnitz, this abfurd 
doctrine : and then going into it myfelf a 
little after : for all thefe owned the Deity 
to be the fupreme caufe, and fource of all 
efficacy, and yet afcribcd the government 
of the world to mechanifm, and the powers 
ot matter. 



IL Tho' what has been already faid in 
the former fedtions, be diredlly applicable 
to (hew the abfurdity of this aifertion ; 
when it was (hewn, that all matter is equally 
an unadtive fubflance, and that all thofe 
powers which were formerly fuppofed to 
belong to matter, are only the efFedts of 
immaterial power immediately imprefled on 
matter : yet a& mechanifm is here faid to 
have a (hare in the government of the ma- 
terial univerfc, it will be neceflary to en- 
quire a little, into the nature of mechanifm, 
And mechanical principles. When it 

IS 
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is faid above, that we are always^ meetiDg^ 
with powers, that feem to furpafs mere me-- 
cbanifm^ or the effeSls of matter and motion^ 
this fuppoies that mechanifm is the efFc£t 
of matter and motion, which is a mighty 
wide flep in the beginning, and fuppofes 
too mudi. Mechanifm will be found to 
be quite another thing* But let us re^ 
fleet on matter and motion themfelves, which 
are fuppofed to produce mechanifm, how 
far their bare exiAeace engager the imme- 

jdiate adionof the Dei^. Matter exifis 

by the power of the Creator conftaatly put 
forth upon it, as is manifefl by the ftrong 
cohefion between its parts. This, by the 
viery terms, is not the a&ion of other 
matter, nor mechanical ; and yet it is the 
eflfect of a conflant power, nor would it 
Jje from the purpofe if I fliould obferve, 
that they entertain a wrong notion, who 
imaj^ne that matter, after its firft creation, 
exifts without any farther power of the 
Deity ; or that it is a fubftance that would 
remain of itfelf for ever after. No created 
iubftance has a felf-preferving power, or 
does not ftand in need of any farther fup* 
port. It hath been long and often obierved^ 

that 
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fhat the exigence of any contifigent beiog 
this minute^ hath do connexion with, or 
Influence upon its exigence the next minute,. 
There muft be therefore a caufe that deter*;* 
names its exiflence from minute tominute.^-^ 
We fqe a ilooe lying upon the ground^ and 
imagine to our&lves , that it would remaia 
there to eternity, by its own nature* This 
is wrong : we forget the conflant impreiil«» 
€>n$ that are made upon it» both of gravita^ 
tidn, and coh&fion«*i-^''-«Then as to motion^ 
whence will a |>hUofopher bring this im. 
predion ? It is an impr^Jfkn ^ for motion \% 
not e^nlial to matter^ Matter at reft r^ 
Ms motion t therefore the imprefiion mu^ 
be from fomething immaterial. Motion is 
conftantly decaying in the univerfe : there- 
fore it nauft be conlVandy repaired by itti- 
mfttetkl ^wer. The Onrttfim ii©tk«; 
thit the feme quatitity of it is ftill kept up, 
by being communicated froiA one body to 
another, is againft demoi^ation^ and de^ 
ferv^diy rc^ectfed above. Sfin&za\ notion 
is yet tnbre de^tately abford, that one 
body is decertiiined to motioii or reft by 
gnother^ and that by another, and that by 
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yet another i and fo on in infinitum* (i) 
Now when we fee that the very exiftence 
of matter^ and the conftant repairing of 
motion, requires the conftant influence and 
power of the Deity j How can we imagine 
that mecbanifm^ which is fuppofed here 
to be the effect of matter and motion, 
can carry on the great fcheme of na- 
ture as a fecond caufe, or in fubordi- 
nation to the Deity? How ridiculous is 
it to fay, that the Deity fubordinates his 
own power to aft for himfelf ! If we 
confider the place cited in this view, we 
fhall fee what an ambiguity of exprefli- 
on is ufed, to make this abfurdity pafs up- 
on us. 

» 

{b) Corpus nwtumy vel quiefcens^ ad motum^ vd quii^ 
tern detfrminari debutt ab alio corforey quod etiam ad nuh 
tunty vel quietem determinatum fuit ab alioy & iUud tti- 
rum ab alio; (ff ^ in infinitum. Liemma 3. Partis 2^ 
Ethices. Thefe are the words of a man rcfolved to af- 
front reaibn in the moft outrageous manner. And ye^ 
all thofe who afcribe powers to matter, ai&ont it in the 
very feme manner ; as was ihewn, when we coniidered 
the determining principle in the two bits of cork, or th? 
^wp loadftones. 

III. This 
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HI. This is the philofophical notion of 
mecbanifm, that it is the cffed: of matter 
and motion ; but, as I faid, it is quite an- 
other thing. If we confider firft that 
fort of mechanifm which we are beft ac- 
quainted with, we (hall be the better able 
to underftand the nature of it, where it is 

more complex. -^ Mechanifm, in the 

works of art,_ is only parts of matter, dif- 
ferently formed, and fkillfully fet together 
in order to communicate motion (impreffed 
by a living force) from one part to another. 
Here neither the forming the parts of a 
due figure and magnitude, nor the dif- 
pofing them in their proper places, when 
formed, can be pretended to be the effefts 
of matter and motion. And we need on 
ly turn our thoughts to any piece of clock- 
work, to be {atisfied that this defcription k 
juft, in the performances of art. The 
power (as it is called) mufl always be bor- 
rowed.. Thefe are fometimes called engines 
or automata^ words which import, that 
fuch machines have a felfmoving power. 
Thefe names, tho' they may pafs in com- 
mon 
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tnoh difcourfe, are yet improper in pbilofd-^ 
phkral Axi&ntfs, and tend to give us falfd 
nations. Take off the weight ^om a com- 
men clock, and fee what becomes of thi 
adf^monng power then. It is this gravi^^ 
tadoQ on a piece of lead that gives motion 
to che whole ; and the conf^aot impreffion 
continues thp motion : £br the impreflion of 
gravity i$ as con£bu>t 4ipGa this piece of in^ 
ihflive matter when it lies upon the groon^l^ 
as wheo it .communicates that impreffion to 
(the wheels cf the machine. We might f^ 
witih as much pcoprie^ t^ a hand-miU^ 
ior a wheel-harrow, was a feilf<^ino?ing .en^ 
^ine : for tbefp could move only as long ae 
a power, or Uvingforce was appUed toibeiii, 
^nd no madbioe can move longer* it is 
^reat .unikittfukiefs^ or rather want of 
-thought, to imagine that cutting iron, oi" 
i)rafs, or any other materials into ps^rts of 
ceitain figures, and then applying theip tp 
<mc another, could ever give tihe work made 
up :of them a felf-moving power. The 
£fie<5t then would be incomparably more 
.perfed: than its caufe. Figure and fhape 
would produjce pow^r. This muftconvince 
. : any 
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anyreafonable man, thzt SLpower^ or living 
force ^ miift be conftantly imprcflcd ah extra^ 
ton all engines, in order to produce a con- 
tinued motfon in them. Every one will 
remember how many fruitlefs attempts have 
been made, by ignorant people, to find out 
« perpetual motion. The external power 
was always wanting, or the art to apply it. 
The ncceffity of a power is the fame in all 
xnechanifm^ as well in nature, as in the 
works of art ; becaufe matter is equally inert 
in all cafes. 

IV, Now we have no notion of me- 
chanifm, but what we derive from the works 
of art 5 where uncontroverted experience 
contradids the aflcrtion above : why then 
fhould we affirm in cafes where we are not 
fuch judges, that mechanifm may^ and does 
aB as a caufe f But, as 1 have already ob- 
ferved, when the abfurdides are multiplied, 
and become innumerable, we take refuge 
in the cbnfufion, to affert a thing which we 
fee falfe in the fimpleft cafts. When we 
ireafon concerning 3, 4, 5, or any particular 
number of particles of matter, we fee it 
impoffiblc that fdf-motion can be made 

out 
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out of thefe ; if we take at many moref^ 
the effeft is equally itnpoflibie in thefe^ as 
in the former* Let us continue thus to 
add parts of matter as far as we pleafe, and 
we only increafe the impoffibility, by mul- 
tiplying the inadtivity and refiftance of the 
parts to be moved. This, in few words, 
ihews univerfally the abfurdity of the thing 

afferted, Now matter is unadtive, and 

refifts a change of Aate as much^ in the 
bodies of animals, in vegetables, and in all 
the parts of nature, even in tht ftibtile ma t^ 
ten of the philofophers (if there were 
fuch things) as in a clock, or a watch/ 

V. In the works of nature, mechanifm 
is chie6y remarkable in the bodies of animals. 
In forming the parts there, and ranging 
them in order, the art is really inconceivably 
fine and various : but in fuch foft and yield-, 
ing materials, the motive power muft be ap- 
plied much more varioufly, both to continue 
the many different motions that are conftant 
in the feveral parts of the body, as the 
hearty Jiomacby lungs ^ intejlines-, and to re- 
new thofe motions that are interrupted, and 
reftored by turns, while we walk^ worky or 

I fpeak. 
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Jpeak. This, if we take time to confider 
it, is indeed aftoni(hing ! when a man pro* 
nounces a difcourfe, or plays a tune on an 
inftrument, does matter (a dead fubflance) 
determine itfelf io varioully! turn^ ftop^ begin 
again, fo quickly ! I (hould think, we need 
only confider the inaftivity of matter on 
the one hand, and the life and a£tion in 
this appearance, on the other, to deter- 
mine this point, agalnft all the authority 
of philofophers. In machines of human 
contrivance, it is but one fingle power that 
adls, or two at moft : we know not the^^- 
plication of more : but in the mechanifm of 
an animal body, an inconceivable number of 
powers ad; ; or, to fpeak more truly, it is 
iht fame power that afts in many different 
places at once, and with inexpreflible varie- 
ty. It has often been demonftrated, 

that in the adion of foft bodies upon foft 
bodies, the motion is always diminiihed. 
How much then, and how conftantly muft 
it be diminiHied, in the yielding foftnefs of 
xht flejh and ^z//Vi of animal bodies! Let 
us refledt how foon water fettles, after 
motion imprcft, by the bare attrition of its 
parts on oqc another ; altho* it has no 

L obftacles 
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obilacles to encounter^ or narrow palSages 
to move through. Motion is cafily con- 
tinued, or communicated, in free fpaccs, 
cfpecially if the moving body be hard and 
firm : but it is quite otherwife in the veinSy 
arteries^ int e (lines ^ and laSleal vejfels of the 
bodies of animals ; in the narrow twining 
meanders, which convey the fluids con- 
ftantly to parts really innumerable. The 
capacity of thefe flender tubes could not 
admit the finefl: hair ; and the mazes and 
windings are to us inconceivably perplex t 
and intricate. What a quantity of tf//r/- 
tion muft there be, while the ilood^ lympb^ 
and chyle move, or rather (if I might 
fo exprefs it) creep through thefe? No 
mathematician hath yet been able to cal- 
culate the attrition of the parts of fluids 
upon one another, while they rhove, or 
againft the fides of fuch narrow veflfels, or 
the lofs of motion in the conftant change 
of direction : but we may fafely fay in 
this cafe, that the whole motion is confum- 
"cd every inftant, and the force renewed 
every inflant. A^Jirong power therefore 
urges on the fluids in the animal bodies ten 
thoufand different ways at once. Philofo- 

phers 
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phers have not yet found out a term of art 
to account for this power. It acts upward, 
againft the nature of gravity* Attraction 
between the particles of fluids does not 
lielp us out. Attraction to all ddes would 
rather flop motion ; as it does between the 
particles of liquors. The alternate contrac- 
tion and dilatation of the coats of the veffels, 
is a poftulate which iuppofes the thing to be 
explained mechanically ; and it is no where 
applicable, but to the heart and arteries. It 
is an attempt as full of ignorance as vanity, 
to offer to account mechanically for the c/r- 

culution in the animal body. Thus we 

have a miraculous power indefinently and 
vatioufly put forth in our own bodies. It 
h the tremendous power of our Creator^ 
We are not only fearfully and wonderfully 
formed in the womb, but fearfully and won- 
derfully prefer ved every minute ! Creating 
power never ceafes. — Is this mechanifm the 
work of matter and motion ? The motion 
is conflantly confumed, and new force con- 
flantly imprefled. The mechanical flruc- 
ture is wonderfully formed at firfl, and 
as wonderfully preferved ever after, 

La VI. Why 
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VI. Why then (It will be faid) was fuch 
an intricate flrudure of fuch materials em- 
ployed, or fuch a laborious method con- 
trived, by the organization of dead matter ; 
if it no way ferves to producq motion, but 
rather confumes the force imprefled ? 
Tho* we could not affign the reafdn for 
this, it is flill manifeft, that dead matter, 
however divided, or compounded, c^ffittiot 
produce motion, or fupply the placelpf a 
moving power. This queftion itfelf * arifes 
rather from our prejudice, and inattention, 
in fuppoflng that the organization of a dead 
fubftance fliould produce motion, or give 
that fubftance a felf-motive power. That 
this mechanifm confumes the force imprelP- 
cd, is no inconvenience in nature, if we 
confider who renews it. We are forced to 
be' frugal of the little power we can com- 
mand. This is not applicable to the Deity. 

But dead matter was to become a 

dwelling (if I may fo fay) to a living fub- 
ftance. It was to convey fenfation to a per- 
cipient being in a ftate of union, that is, in 
a ftate of confinement ; and to be actuated 
by fuch a being a$ had but a fmall, a very 

fmall 
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Imall degree of motive power. The pow- 
er of the Almighty was to fupply that de- 
fedl. This was the wonderful problem 
which was to be performed^ that there 
might be beings made up of matter and 
fpirit, to continue the fcale of the creation, 
and raife it from dead matter to living fub- 
ftance. This was to be the tranfition from, 
the one to the other. Matter was before 
raifed through all the degrees of vegetation^ 
till it bordered upon fenfe : and even there, 
the power of the Almighty is conftantly 
employed. Vegetation is as little 2ifecond 
caufe as mechanifm. The next flep was to 
unite two fubftances of opposite natures to- 
gether : and the power was to be fupplied, 
as long as the union was to continue. And 
ihSs problem was to be wrought in a dif- 
ferent manner, in every different fpecies of 
living creatures, and repeated in every in- 
dividual of every fpecies. So little is the 
governing power of the Deity different from, 
or inferior to, his creating power -, as fball 
be (hewn afterwards. And all this vari- 
ous work was to inftrudl rational beings, by 
difplaying to theto the goodnefs, wifdom, 
and power of their Creator, conffauitly put 

L 3 forth 
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forth for the aclvaocemcnt of th$ir rfttion»l 
nature. No other de%fi caii be n^mfd. 
Jafinite goodnefs is a poiyecful rnqtife ; snd 
from this motive infiisite wifdom alw^yt 

gfts, Thus we fee that the orgAni3afi- 

on of a. dead fubftance is never employed^ 
but for the wifeft and bcft reafons. The 
very word implies that the fubftance is to 
be fubfcrvient to fcnfation, and fpontane^ 
ous motion. This is the great end of me-* 
chanifm in the animal body : and the me- 
chanifm in vegetables is fubfervlent to the 
pecefHties of animal life. There was no 
reafon why fuch work ihould have beeii 
employed in the other parts of the creati* 
on. We miflake the nature of mechanifm 
altogether, when we fuppofe it defigned to 
produce, or increaie motion. This is ^ 
prejudice we (hould endeavour to get the 
better of. ■ But to return, 

VIL The vital parts of the animal 
body, if I rnay fo fpeak, confiding of fuch 
ibft and pliable materials, were to be fup- 
pprted by fomething of a firmer texture. 
They were to be &xt to, or infertcd in 

bones, which migl^t k«ep tbcro in their 

order, 
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order^ and from falling upon one another : 
and at the fame time^ thofe more pliable 
parts were to draw the bones to which they 
are affixed^ in different diredions, and to form 
different angles with each other^ jufl as the 
ropes draw the beams to which the weighty 
to be raifed^ is affixed. One continued 
compages, . or frame, of flifF, rigid bones, 
firmly indented into one another^ could not 
have yielded to the various motions^ necef- 
fary to the feveral wants of the living crea- 
ture. Life without motion had been a mi- 
fery to the animal, and a vilible want of 
contrivance. The bones therefore were to 
be joined moveably, by different methods; 
the joinings were to be loofe^ and yet 
ftrong. The Greeks have given names to 
thefe di^erent methods of jobing ; and hu- 
man induflry has endeavoured to imitate 
them, for the conveniencies of motion. — - 
Now it is obvious, from this general view 
of the flrudture, that it is fitted only to fa- 
cilitate the cxercife of motion ; but not at 
all either to produce, or increafe motion, 
more than t;he fimpleil machines that we 
know. And that it is more complicated, 
is, becaufe it answers a far greater variety 
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of motions 5 therefore it requires infinitely 
more art, in forming the parts, and fucb a 
variety in the application of the power, as 
amazes us. How many different motions 
are there in the hand alone, which can be 
exercifed feparately, or all together ? It was 
to be the univerfal inftrument. How many 
different modi6cations, and diredions can 
we give to the motion of the leg, or arm ! 
The feveral advantages of thefe we hardly 
ever refle£t upon, till accident, or age de« 
prives us of them. Certainly we lofe a 
great deal of rational pleafure, in not at- 
tending to the goodnefs of our Creator, 
who continually fupplies the power^ and 
whofe wifdom contrived the art. Our 
wants are prevented before we feel them. 
From this it appears, that it is the reverfe 
of right reafoning, to imagine, that filch a 
complicated machine may become a ptywer 
to itfelf. It is to fuppofe, that the greater 
the want of a power is, the lefs the necef- 
fity is for it. 

VIII. It hath been obferved elfewhere, 
that the Creator is the hr A optician, the 
firfl geometer^ the fir ft in every part of 

know- 
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knowledge ; or rather thefe expreflions ftUl 
diminifli the truth : and certainly the ani*> 
mal body fhews him thefirft^ the great me^ 
cbanic. It is an injury done to truth, to 
compare the performances of human art 
with the works of nature. The bones of 
animals are the original, and moft efFedlual 
levers. The tendons are the chords. The 
power is miraculoufly applied to the mufcles 
themfelves, the foftefl:, weakeft parts of 
all ! What created being can imitate this I 
Their longitudinal and tranfverfe fibres fit 
them to be contracted in length and breadth 
alternately, as neceffity requires. They 
are contracted after extenfion, the fame way, 
and by the fame power, that a mufical 
chord is contra<3:ed after ftraining ; that is, 
by attradion between their parts, which is 
no power in matter, nor inherent in thefe 
parts. An external force performs both the 
extenfion and contrad:ion. In an earth- 
worm both thefe motions are fpontaneous ; 
as alfo in antagonifl: mufcles. Spontaneity 
is. no property of matter. It is wrong in 
anatomifts to fay, that contraSiion is the 
natural (late of the mufcular fibres of the 
heart, and coats of the arteries, and all 

other 
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other vtSkU i qs tb«t thoy ody feqiilre ex- 
ternal fprcp to 6«wd |b«ro, but contraft 
themfelves Again hy ^ powiar inha^ti iri 
their parts. This would be a felf-movbg 
power, after they »re onte ip a fiate of C9ft) 
which ia iiacpniift^iit with the reiiilance oi 
the parls of matte?: to change their ftat«. 

i^t; us O03fi4er how Arongly coutra^tioa i& 
pcreafed between the parts of a rope, or 
cord, by only wetting them. This force 19 
|iot exerted by the particles of water, or the 
^bre& of the hefppp« Such a rope by its 
f oatradion, will raife a. prodigious weight, 
iiX^ny hundred tipes greater, thao the in^ 
erti0 of thefe parts : and this inertia ia the * 
9nly property belqnging to a dead fubftance, 
and inconfiftent with any a£live power in it. 
How firongly does a hair contrad itfelf, 
when ftretched till it breaks ? - The coats of 
thele vcffels, whwi thoroughly dried, do not 
contract themfclves. Contra<3ion then cau- 
BOt be their natural ftate, nor inherent in 
their parts. If I might mention a low ex- 
periment, how feyerely does a tight fhoe, 
when wet, pinch the foot, by the contrac- 
tion of its parts ? The attraction of cohefion 
is thus increafed to a great degree. In 

fhort. 
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ihort, no kind of attra^n bttloogs to maN 
tpr,' Thug we iee diat immaterkl powr 
ar 18 doubly exerted in every the leaft fpoun 
taneous motion, both in the extenfion and 
contra^lion of the mufcular fibres. Nq 
&rt*of fluid (cem$ to be concerned in tbQ 
contradion and extenfion of the mufeles, cm 
in their fwelling and fubfiding ; if the elec-^ 
fricaljSre be the animal fpirits, as is hinted 
in a place above.— —One particular here 
claims our utmoft admiration^ that, tha^ 
fpontaneous and involuntary motions are ex;*t 
ercifed in the fame parts (the fame mufcles 
and fibres) of the animal body ; yet the 
flopping and renewing the one, does not 
hinder or difturb the other! We begin, 
change, and modify the motions that de- 
pend upon the will, innumerable ways, 
while the other motions continue regular* 
Of how much goodnefs and wifdom is 
this contrivance ! and by what wonderful 
power is it performed ! What inconveni'- 
encies would not have followed, if we had 
been forced to give conilant attendance to 
the refpiration alone, not to fpeak of other 
motions ? This was not impofTible to infi- 
nite power } it is in fome degree fubjeded to 

the 
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the will already, when we have a mind to 
ufe that power. Sleep in that cafe had 
been impoflible : or to fleep and to dye had 
been the fame thing. It is a common ex- 
preffion to fay, the Lord watcheth over us : 
but do we under ftand, how literally this 
is true ? Our Creator does more than watcb, 
both while we fleep, and while we arc a- 
wake. How abfurd is it to fpeak of me^ 
cbanifm as a thing that fets the care of the 
Deity aiide ; or that carries on the courfc 
of nature! Des Cartes* s philofophy, who 
made animals mere machines^ (erved only 
to debauch his reafon, and to make him 
blind to truth. Shall I be forgiven, when 
I fay, philofophers of all men, ought to be 
moft upon their guard, left ftudy debauch 
their underftanding. There is a fort of 
learning, which is much more hurtful than 
ignorance. It is on this account that fo 
many philofophers have been branded by 
Mr. Bayle^ with the imputation of athe- 
ifm, which is the moft ftiameful ignorance, 
even in their own profeflion. 

IX. The expedients to facilitate fpontane- 
©us motion in the fevcral fpecies of living 

2 creaturcS;^ 
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creatures, are wonderful* But where moft 
mechanifin is neceflary, or employed, the 
motion there is moft difficult to be perform* 
ed. This is directly contrary to the notion, 
that mechanifm produces motion^ or be<^ 
comes a power. To creatures that inove 
in air or water, motion is eafy 5 but to rep- 
tiles that crawl on a hard, rugged furface^ 
to tranfport their bodies, tho' little, from 
one place to another, is extremely laborious. 
It is both inftructive and pleafaot to fee the 
caterpillar, that has a multitude of fhort legs 
on each fide, creep along. As the legs 
oppofite to one another, move forward 
fucceffively, there appears an undulation, as 
it were, in the long body of the creature, 
as if it moved by parts. Thirty or 
forty different fteps are made, to get one 
fliort ftep forward. What a multitude 
of machinery is here, to make progrefiive 
motion pradicable to this fpecies ; and how 
much eafier is it performed by creatures 
which have but two legs, or four ! there is 
not fuch a various and fine mechanifm, in 
the whale or elephant, as in this poor infe<^. 
■If mechanifm became a power ^ o^ 
^g^fity to carry on the works of njiture, a 

com- 
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^ompilieated machinery would tsaaks the 
^pawer greater, and loore effe&m\ : this is 
cotitratry to experience. Where the me- 
dia&ifm mftft be muIi^Hed, the motive 
power becwies Mb. The frii^on, and 
adaon of the parts on each other, confiimes 
the forc^ i(ii|)r6&d« The power muft there- 
fore be incredfed, or t\^ rmdame goes 
heavily* Artifts know this well, who have 
bnt a given quantity of fierce to employ. 
When one wheel is moved by another, and 
that by another, and that by ftill another ; 
as it is in fome complicated engines, the 
motive force always becomes vwak, as the 
inertia of the matter, and attrition of the 
parts, is increafed. The inertia of the 
matter is always proportional to the quan- 
tity of it, as was (hewn in ^ fed. i ; and 
the attrition of the parts is flidl greater, 
in proportion to the force cmploy6d,or mat- 
ter to be moved. All complicated ma- 
chinery is fboneft difordered. How is this 
confiftent with mechanifm becoming a 
power ? If philofophers would refled on 
common obje£ts, they would reafon bet«^ 
ter« and infift lefs on the efficacy of me^ 
principles, and mechanifin, in car-^ 
2 rying 
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fying on the great work of iiature«<« — *pAa 
Was obferved above^ to iky, mecbanifm dou 
this in fubordinatioH to the Deity ^ is oniy 
bridging ib OMdipotetice to help oat an ab^ 
Surdity; namely, that inattAr, which ne* 
eerily rtfifts allchadge of its ^te, fhooid^ 
by the codfiguraf ion dnd di^fition of k$ 
part9^ beconcie felf-tnoving. Omn^xnenoe 
is no refuge for a cOfKfddi^ion. And to 
liave recoi^rfb to it, in oppofition to plain 
reafon, is a bad fign of afly hypoihefis. 
Peopie think they cannot talk abfardly, if 
they name the Dfeity : tho' it Was allowed 
before, that to perfcH^m a contradiction, is no 
object of inffinite power, l^his is not to be 
confiitent with ones fdf, laore than to a£K»t 
the inertia of matter In one place, and 
the efficacy Of mechanifm m another. To 
talk rationally is to talk piouily. Reafon 
will never Carry us to impiety, more than to 
abfurdity. 

X. It Was (hewn in the firft part of 
the Enquiry, that even fpontaiieoos mbttoh 
is performed by the fa^mle power, as l&ofe 
motions, which depend not upon the will, 
are. This is iiide^ wonderful^ bat it is 

true. 
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trae. Any one who confiders the cafe^ or 
what is there faid^ muft readily own it. Here 
the fpontaneous being itfelf is admitted to 
a participation in producing the e£Fect. This 
is the firft ftep of the gradation above 
matter, in the riling fcale ; and the lowed 
power of immaterial being united to or- 
ganized matter. . Every thing that has life 
partakes of this power ^ but it advances 
by gentle degrees in afcending through the 
inferior fpecies, till it comes to man, who 

is dignified with a higher power.— ^The 

motion is fpontaneous, as it is begun and 
ended by the living being itfelf, without 
phyfical neceffity, or as matter impells mat- 
ter. As it is performed mechanically, abov^ 
the power and knowledge of the fpontaneous 
being, the motive power is immediately im- 
prefled by the Creator, who is the only 
mover, as well as the fir/i mover. The dif- 
tindlion of being ihtjirft mover is impro- 
perly brought in, as if matter were ^fecond 
mover. Of all this we may be certain, 
for (as was faid jufl: now concerning refpira* 
tion) the mufdes of the thorax are con- 
tracted and dilated the fame way, and by 
the fame power, in confequence of volition, 

as 
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fis without the command of the will. Every 
man may make this experiment, by ac- 
celerating refpiration^ or fcopping it for a 
little. We have the command of this mo- 
tion to a certain degree ^ but do nothing 
more when we accelerate it, (the bare ad: 
of the will excepted) than when it is per* 
formed againft our will, after a (hort in- 
terval^ or without the • adi: of the will^ 
while we fleep. Spontaneous motion 
therefore is performed by the fame power, 
as thofe that are purely mechanical, (c) 

This 

(c) In fpontaneous motion^ the fpontanecus being 
itfelf hath only the power of direfting the motive force 
to this or the other part of the body, by an aft of the 
will, and of flopping it again. It cannot be pretended 
thsA ibis dire^ion^ or Jioppingj is mechanical, or that 
it is motion communicated from matter to matter, ex- 
cept it were fuppofed that the fpontaneous being itfelf 
were material. And to fuppofe matter to have fponta- 
ncity, would be the fame thing as fuppofmg it to ceafe 
to be matter, or an unadtive fubftance. This fliews that 
every living creature hath an immaterial fubftance in it. 
The fame fubftance cannot be both neceflarily unaftive, 
and yet aftive.— We know not- how fpirit, or immate- 
rial fubftance, afts on matter, or matter on immaterial 
fubftance; but, by the terms, neither fpirit moves matter, 
nor doth matter aiFeft fpirit mechanically. Hence Des 
Gir/z/s notion, that brute animals are only machines, is 

M quite 
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This is an adorable condefceDiion of 
the Creator, who exerts his power in con- 
fequence of the fpontaneity of living crea- 
tures. Our prejudices only can make us 
think that this is low work for the fupreme 

quite unphilofophicaL Spinoza improved the abfurdity^ 
by applying it to the fouls of men. Even Buridanu!^% 
afs, between the two bundles of hay^ wite a wrong 
comparifon to argue from. This man (hewed the ex- 
travagance of Ubeny^ by contending for necejjityy with- 
out motive or reafon. Much unintelligible fubtilty hath' 
fceen employed fmce, in contending that the foul of 
man was determined to aft by a fort of invifible me- 
chanifm: but the author forgot to extend the pre- 
ejiablijhcd harmony to brutes. Yet he owned to his 
friends, that this extraordinary notion was only a lufus 
ingenii (un jeu d'efprit) to try his parts, and laugh at 
the credulity of philofophers, who are as fond of a new 
paradox, as enthufiafts ofa new light. This mortified 
thofe who had greedily fwallowed the new improve- 
ment. And fome of them, rather than appear the dupes 
of an ironical wit, pretended ftill to believe it> after the 
author had laughM at them. See Mai%eau9^% Recunl 
de diverfes pieces^ &c. If at other times he was fo 
pleafed with his own notions, in the Theodicae^ as to 
defend them ferioudy againft the learned dodor Clarke ; 
that (hewed only, that he angled for two different forts 
of reputation, from the fame performance; and un- 
luckily he loft both. The fubjeft was too ferious to 
pafs for a romance, and the principles too abfurd to be 
admitted for truth. 

Lord 
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lx>rd of heaven and earth : but the cohe^ 
fion of all the parts of matter, in the 
bodies of thofe very living creatures, and 
through all the material world, fhould filence 
thb general prejudice. We forget what 
infinite power implies, and what infinite 
goodnefs prompts. We apply our own 
narrow notions, and unperforming haughti^* 
nefs, to thefe perfedions. Difficulty ceafei 
before infinite power, and lownefs of work 
is quite unapplicable to the Creator of all 
things. He is as much the Creator of the 
tneaneft infed):, as of the higbeft intelligence. 
We need not be afraid of fpoi^ing our phip 
lofophy, by admitting this power. To 
follow reafon can never hurt philofophy, 
nor put an end to our enquiries in the moft 
fiiblime parti of it. That complaint feems 
rather to be made, becaufe men have not 
ftill a liberty of hunting fot power infubtile 
matters. 

9 

XL There is befides a mechanifm in 
vegetables. Every plant, flower or herb, 
has its particular niechknical (Irudure, as 
the microfcope informs us. This is a 
theme of wonder for higher beings than 

M 2 nian. 



[ i6+ ] 

man. It is but to look at what our eyes,' 
thus affiftcd, inform us of, to be raviflit 
with admiration. But this mechanifm is 
neither defigned to produce, nor increafe 
motion, nor to a£i as a caufe in any fenfe. 
The Creator could do every thing by an in- 
ftantaneous act of power, but he ufes a flow 
procefs, and an eflabliflied courfe of nature, 
{qc the inftruction of rational beings. - The 
contrivance in an effect produced all at once, 
is not preceptible. We are thus taught 
to admire his wifdom, as well as his power. 
He is not obliged to ufe mechanifm as a 
help in the formation either of animals or 
vegetables now, more than in the firft cre- 
ation of things. To imagine mechanifm 
ncceflary in the formation of man, or beaft, 
or plant, is to fuppofe the fucceffioris of 
them eternal, and without begioning. And 
then it is to fuppofe, that matter can work 
up itfelf with fuch variety of art, and fuch 
regularity in every various fpecies of things. 
And if the nature of ixiatter made that im- 
poffible then, the fame inactive nature 
makes it impoffible ftill in every new pro- 
duftion. Or, which is the fame thing, 
the fame adts of power muft be repeated, 

and 
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and the fame wifdom muft contrive, in the 
formation of every individual of every 
fpecies, at this day, as in the formation of 
the individuals at firft. Matter never lofes 
its refifting nature, nor becomes more docile. 
The mechanifm in vegetables (as was 
obferved above) is fubfervient to the animal 
life, and is a confequence of that defign ; as 
the mechanifm of the animal body is con* 
Icqucnt of the defign of uniting together two 
fubftances of oppofite natures. This ftruc- 
ture 'of parts is fitted to ftrain the various 
particles of flowers, fruits, feeds, &c. It 
only admits, or percolates, particles of 
different figures and fizes, the compofition 
of which makes the fpecific feeds and fruits, 
but is it lefs artful becaufe it is concealed 
from us ? The power is here effeftually, and 
varioufly applied by the Creator, to carry 
thefe parts though fo many obftacles,from cell 
to cell, and veffel to veflfel: for the ftrudlure 
of parts in a plant, is as unperforming as the 
ftrudure of parts in an honey-comb. And 
it exceeds our wonder that out of the fame 
common moifture of the earth, fuch a 
variety of herbs, roots, fruits, flowers, 
Gfr. ftiould be formed. A variety fo great 
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that no man on earth can reckon up tha 
£cveral kinds, and each dilFering from the 
reft in taftc, colour, fmell, and many other 
properties. And by the fame powerful art, 
the fiefh of the various fpecies of animals,ilif- 
fcring in all thefe fenSble qualities, is form- 
ed by the feparation of parts of the fame 
common food. We do not allow that out 
of the fame materials of wood, iron, brafs, 
(b many things could be formed, for the 
conveniency of life, without art to govern, 
and power to perform. 

XII. To what caufe then will a philo(b^ 
fopher afcribe this amazing variety of 
produAions, and of workmanftiip out of 
the fame common fubftance ? All fle(h, it 
k faid, is but grafs. It is indeed literally 
fo, only .manufactured (if we may fo fay) 
in a different manner. And all grafs4s ma« 
nufadiured out of the fame common mafs 
of rude earth. Can this be done without 
knowledge, and without power ? What 
fubtile matter fhall we dcvife, or what name 
fhall we invent, to amufe a diligent enquirer, 
and keep up the credit of philofophy ? Ic 
is eafy to get over abfurdijties, by taking 
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mzf\y together, and faying, mechanifm aSis 
as a fecond caufe^ and performs all thefc 
wonders : hut the poffibility of this would not 
be allowed, in the meaneft performance of 
huipan art. We have another way of avoid- 
ing the trouble of a fair examination, by 
frying, tbefe are the works of nature : and 
thus we are fatisfied. But that expreilion 
upppfes on our inattention, and gives us 
the bare found of a word, for a powerful 
caufe. Nature is only the method, or courfc. 
of adtion, and not the caufe that ads ; and 
whatever we afcribe to nature^ is the im- 
mediate action of the Author of nature. It 
is therefore the Creator, every where prefent^ 
and every where aStive^ who cloaths the 
fields with green, and raiies the trees of the 
foreft ; whp brings up the lowing herds, 
and bleating flocks; who trims the fiflies 
of the fea, and wings the inhabitants of 
the air ; the meaneft infedt, and reptile of 
the earth is his handy-work. He forms 
their bodies by art divine, and furniflies 
them with inftin£ls yet more wonderful. 
This is good philofophy, when tried by 
the fevereft rules of rpafon. — \ — The me- 
chanifm is various, not only in the dif- 
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ferent /pedes ^ but in the difFercnt parts 
of the fame individual. This is obvi- 
ous in the animal body, and it is no Icfs 
certain in vegetables. We cannot fatisfy 
ourcuriofity, norcxpreft our amazement, 
at the fine regular texture in one part 
of a plant, and at a different artifice, equally 
regular, in another part of it. Now the 
tnechantfm in one part could hot work up 
a different artifice in another part. Parts 
fet in order, could not fet other parts in a 
different order. They remain in their place, 
till moved by fome external force. A 
ftrudure of parts can be no efHcient caufe, 
piore than a heap of flones could build, or 
a multitude of types could print a book. 
Living force, and intelligent diredtion is 
wanting. What is order in one fort of 
ftrudure, is con fufion in another. This is 
the nature of mechanifm, or of differently 
figured parts, fet in a certain order. They are 
as inert, as a heap of particles lying in con^ 
fufion. The mechanifm therefore of the 
wood is no efficient caufe of the different 
ftructure of parts, in the leaves, or fruit, 
or feed, or ftone, or kernel. Power mufl 
be applied, and knowledge mufl direct every 
wherf, Xm. 
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XIIL It will not perhaps be amifs, in 
the laft place^ only to mention ainother fort 
of mechanifm, which is the work of fe- 
deral living creatures ; the cells wrought by 
the bee, to repofite its provifions in 3 the 
artful w:eb of the fpider, to entangle its prey ; 
the delicate ginning of the filk-worm, 
to propagate the fpecies, by it? own death • 
the architecture of the fw&llpWj and of all 
kinds of birds, in building their ncfts, to 
receive tHeir ifuture families, (^j.Matter ^hus 
fafhioned {hews us both the nature, and the 
true defign of methanifm; Art ,muft be em- 
ployed, and Jiving force applied, to overcome 
the fluggiftinefs of the fubftancc, and dif- 

(d) The fuhtile jack^ as the Englijh failors call it, is 
a furprizing inftance of this mechanical indiiftiy. 
They hang their nefts from the extended branches 
of large trees, -by cords made of a tough grafs, fifteen 
or twenty foot down, and as far from the ground, that 
their young may be fafe from the apes, which ufe to 
prey lipon them. If the trees ftand at a diftance from 
others, they thus hang their nefts quite round : but if a . 
tree is near other trces,they hang their nefts only from the 
farther fide of it ; and leave but a fmall hole of a conve- 
nient fize, in the fide of the neft, to go out and in at : 
^nd thus fufpended in the air, they are guarded from 
thpir enemies. See Dampier^s voyages, 

pofe 
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pofe it in fuch a manner as^ to anfwer the 
purpofe. It relieves the neceflities cl thefe 
oreatures, jafi as the mechanifpi of weavingy 
w buildings fupplies the wants of mea. 
l^his is the d^gn of all mcchanifm ; it 
fupplies a necefllty, and there its ufe ends : 
iMit it never a&i as a caufe. In the inftances 
juft now named, an exterhfil force is ini^ 
prefled upon matter, an4 the art is f\ipplied 
Ly the immediate direction and gnidanct 
of the Creator, as hath beeft fhewn in ao- 
ether place. This is the only fouice of inv- 
Kvndi. And if thefe little animals rauft be 
guided in their mechanical perfornianoes, 
by a foperioF power and knowledge, can uiv 
guided matter work up a much finer tcs?- 
tuie in the leaf of a rofe or tulip, nay in 
every blade of grafs ? To have done ; 
every thing in nature teaches us to admire 
mechanifm as the eiFeft of art : but not to 
admire art as the effe<ft of piechanifm. That 
would be the order of things inverted. The 
6nfnefs of the vsrork points out only the ex- 
quilite contrivance, and delicacy in perfi[>rm- 
ing. Is not the contrivance as deep, and 
the performance as geometrical 5 if we re- 
fer them to the immediate power of the 

Deity, 
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Deity, as if we refer'd them to matter and 
mcbanical principles} Would we have our 
geometry a thing independent on the Deity \ 
Or would ouf philofophy be the better, the 
lefs we a£gribed to hi$ immediate efficiency^ 
and the more we afcribed to matter ? Who 
iees not that this is the fufulamental miftake 
harboured in the qiind ? A fydem is reckon*? 
ed perfect only, as it pretend) to explain all 
appearances^ by matter and mechanical 
principles. The attempt is vain. The in^ 
activity of matter is now eftabliflied (tho' 
fome would fain call it in doubt again i) and 
this plain truth hath opened the eyes of the 
world. Our philofpphy can only be con^ 
fiflent, when i^e take in the immediate 
power of th^ Creator, a$ the efficimt caufo m 
all the workp of nature. The great fcbeme 
of nature is freed from contradi4itions, and 
appears harmonious, when mechanifm bat 
jno Jhare in carrying it on. The cffefls 
always require an infinite wife and powerful 
caufe ; and fucb a caufe is equal to the yar 
rious and wonderful effcfSts. But low and 
pitiful are the (hifts we are put to^ when 
we would remove the Deity to the head of 
nature^ and the head of nature out of iight; 

While 
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While we would make our philofophy 
the admiration of ignorant people, it only 
becomes unintelligible to ourfelves. No 
man hid ever a notion, how mechanifm 
could carry on the fcheme of nature. 

XIV. As to mechanical principles, they 
iare often mentioned, and always with an 
ctnphafis, as if they had a fecret virtue in 
them, which will difappear when they are 
confidered. In the place cited it is faid, pow- 
ers which y^^w tofurpafs mechanifm,. are in 
a certain degree circumfcribed, and regulat- 
ed hy mechanical principles. Areafonfor 
this, or an example of it, would have made 
the abfurdity of the aflcrtion too plain. As 
was bbferved before, this is reafon taken 
backward ; becaufe it would have been 
more reafonable to fay, powers which fur- 
pafs mechanifm, 'regulate the operations in 
xiiechanifm j than that the principles of me- 
chanifm. regulate powers which furpafs me- 
chanifm. Thefe principles are the three 
laws of motion' in Sir Ifaac Newton* s phi- 
lofophy, mentioned in the firft fedion of 
thefe papers : namely, that a body pcrfeveres 
in a ftate of reft, or moving uniformly 

for^p 
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forward, till a change of ftate is wrought 
in it by fome external caufe. This is a 
confequence of the inadivity of matter. 
Secondly, that this change of flate is aU 
ways proportional to the force imprefled, 
and in the fame direction in which it is 
imprefled. This is equally a confequence 
• of the ihadtivity of mattier. And laftly, 
that aiflion is always contrary and equal to 
readtion : or the aiftion of two bodies on 
each other is equal, and diredted to con- 
trary parts. This is likewife a neceflary 
confequence of, the inaftivity of matter. 
And here by the way, we may obferve, how 
abfurd it is, to apply this third law of mo- 
tion to the impreffion of immaterial power ! 
I am fure Sir Ifaac Newton never underftood 
it ill this fenfe. It is plainly meant of the 
a&ion of two bodies. It was remarked 
lately, when fpeaking of the power which 
fpontaneous beings have to begin, and flop 
motion in the body, that the way how im- 
material beings afFedt matter, or matter im- 
material beings, \s above the laws of me- 
chanical motion. The iitapreflion of power 
then is above the principles of mechanifm ; 
except we would fuppofe all beings material, 

2 and 
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A»d thtt matter has pvmtr to bb^n ftod flop 
motion .•^-—^There three laws are the onljr 
mecbanical frincipks. And we thus jfee 
that they (ind therefore aU the theorems 
deduced irom them) are the necefl^ry oon^ 
^uences of die inertia of matter. And on 
the odier hand we iaw in all forts of oae^ 
chanifm, confidef^ed above, thait the motin^i * 
foijser is imprefled immediately by the Deity. 
Now what will this amount to f It is really 
no lefs than to fay, the inadivity of matto: 
in a certain degree, circumfcribes and n>- 
gulates the power of the Deity. AU that 
matter does, is by its inactivity, or the re- 
finance it makes to change its ftate : but 
the Deity commands the inactivity of mat- 
ter. Would we have matter to make no 
refinance to a change i^ its ftate ? That 
would be to fuppofe it not to be matter. 
Even that would not make it a^ive, as we 
faw in the firil ieCtbn above, where the 
author fuppofes that the refinance oi bodies 
to change their ftate, may not be prc^n- 
tional to the quantity of foUd matter in 
tl^m. Matter by its refiftance confomes 
die force imprefied. This does not ciiv 
^umfcribe or regulate the power. Matter 

does 
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do6s not confuoie the powtf r that iApreflbi 
the forcei nor mgulate it in any nianneft 
Matter by its Mfiftancc changes the diKdt^ 
on of the motbn or force impref&d : but 
this is de/ign^ the very art in difpofing the 
parK ci nutter^ to tnake its hiatftivity of 
ufe; Matter does not on this aocoutit re^. 
gtiiaie the art or the power ; but the power 
and art regulate the inadivity of matter.~«* 
Nothing was ever more unguarded than to 
fay^ mechanical principles circtimfctibe and 
regulate powers that furpafs mechanifm. 

XV. There is no mechanifiti in the o^ 
ther parts of nature, where no organized 
iyflem of unadive matter was to be united 
to a living being ; where the feeblencfs of 
no animal was to be afiifted, in its fponta^ 
neous motions ^ nor food to be provided for 
animals by vegetation : tho' it is there 
chiefly that the author feems to fuppo(b 
mechanifm to carry on the fcheme of na«* 
ture, as Will appear below. Machinery in 
the other parts of nature would have been 
without a reafon, and anfwered no pur- 
pofe. We cannot fuppofe the Deity mov- 
ing one. part of matter, that it may convey 

the 



[ 176 ] 

the motion, and power, to another part At 
a diftance, and that to another ftill ' more 
diAant part ; and fo on. This is a preju«- 
dice; contracted by reafoning firom our 
own infirmity and weaknefs, who are con<- 
fined to one place. There is no parity in 
reafoning from the limitation of our nature, 
to Omnipotence. The Deity i$ prefcnt 
every where, and needs not convey his 
power from one place vvhere he is prefent, 
to another place where he is equally pre- 
fent. The very fuppolition oifubtile maU 
ters^ that may convey the impreffions of 
infinite power from place to place, is an 
abfurdity in itfelf. This is as childifli a 
fancy (batipg the lownefs of the compari- 
fon) as if a man fhould employ his left-hand, 
to take a thing from his right-hand, and 
carry it to his mouth. Impotence in the 
right-hand, fcould only juftify this fuppofi- 
tion. The pradice other wife would be 
abfurd : and the matter employed to con- 
vey the motion, could not do it fo effedu^ 
ally, as the immediate impreffion. To 
have right conceptions of the perfedlions of 
the Deity (which arc all infinite) is certain- 
ly tke moft fublime part of pbilofopby^ and 

the 
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tne be(i cxercife of our rational facultid^. 
And to allow that, be is every where pre-^ 
fenty and every where aBive \ and yet to 
fappofe ihdX fubtile Matters convey the mi^ 
preflions of his power from place to place, 
or that mechanical principles circumfcribe 
it, is to fet one part of our philofophy at 
variance, with another ; or it is to acknow- 
ledge bis being every where adtive and pre-^ 
fent, only to iatisfy a form^ ■ ■ ■ I fliall not 
again mention the coheiion of the parts of 
matter itfelf, which will occur ta. every 
man's thoughts in this cafe; 
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SECT. VIL 

Haf power is not to be afcribed to that 
wbieb refifts the power. Power 4md in- 
ftrameiit are ^fi/he things, h&vxi and 
readkm not applicable to the imprejfion of 
immaterial power on matter^ but to the 
reJUhnce bodies make to eaeb other. That 
the material umverfe was not formed by 
one fort of power ^ and is governed fy an 
inferior power % or that it is not govern* 
ed by matter and meehanijm^ It is 
Jhewn^ by an enumeration of particulars^ 
that the material world is governed by a 
conpant repetition of the aSis of that fame 
power y by which it was at frjl formed, 
^the abfurdity of faying the Creator go-^ 
verns the material univerfe by inftniments 
and fecond caufes. llsat matter cannot 
be an injirument to the Deity. Thefe 
notions taken from human infirmities. 

THERE are no other fecond caufes 
named in the place cited, that ad 
in fubordination to the Deity, in the go- 
vernment of the material world, except me-r 
^^ ^ chaniim. 
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cbaniffii) or the coniiguratbn and ^iQiofi^ 
tioQ of the parts of dead matter, of which 
\^e have already (poke. Bat as more ^ch 
caufes are meant, lince mechanifm is only 
given as an example, it had been proper tb 
have named them, and v^hat (hare they had 
in tarrying on the great fibeme. This 
Ivpufld have made the place more intelli]^-- 
Ue. Tb affirm a poitit of fuch importance 
ini geheta:!, ledVes d reader in the dark. Ih 
the moral v^btldfeeokd caufes are free agents. 
In' the mateHal M^orld what are they i free, 
or nedefJary ? This ejtpreffion, fo far ii I 
can fee, dnly hhpbfes on us by the fa^i^ii-* 
rity of the words. Second caiifb,- if free; 
muft be living beings s ^nd if nUt^^tf^ 
they aire not caa(e$. Nttejfary catifii atA 
pajhe piywersi affilrto and deny tlie Utilt 
thing at the (afne time : or they are c6hclfe 
contradictions.*— •t^owers are likewife iben*- 
tioned, as afttng under the regAlatfon 6f 
mechanical principles ; but we ^e ndt toM 
what they are. TTie v^ovA power i is brotagftt 
in on all occafions, ais if the found #ei^ e*- 
nough to (atisfy us. It wa^ obferved be- 
fore, that ib afcribe, a pcmer of attratfting^, 
a power of repelfing, a power of cohiD(ion, 
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of rcfraftion, of refle<3ion, &c. to mattep, 
is the fame thing, as accounting for the 
phdenomena in natare, by occult qualities : 
for every appearance might be accounted 
for this way. AH thefe were {hewn to be 
the immediate efFedts of immaterial po wer, 
imprefled by the Deity. That powers 
ihould be made inftruments^ as is (aid, is 
not eafy to be underflood. It is ridiculous 
to fay the Deity employs bis own power 
as an inftrument ; and yet this is the leafl: 
abfurd fenfe that can be put upon thefe 
words. Infirument and power are oppofites. 
The injirumefft is the thing ufed ; the pow- 
er ofes this inftrument. The power is* al- 
ways applied from without, by fomething 
not matter. To fay therefore that powers 
are made inftruments, ccpfpunds two things 
cffentially difFereiU.; It^s^not fo in phyfical 
difquifitions, as in n^^^l „ fubje<9:s, where 
one man may be faid tq ufe another as an 
inftrument. Man is a living being; but 
matter is a dead fubilance. * There (bould 
be a propriety of language in philofophical 
enquiries. In mechanics^ where that word 
is often ufed, the difference between . the 
power that moves, and the thing that is 

I moved 
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moved (or weight that rcfifts, the power) is 
k> effential, that if we take it away, we 
take away the very foundation of the fci- 
ence* If we fuppofe that the power which 
moves, may be the fame with the thing that 
refifts the motion ; we confound all truth, 
as well as mechanics. A thing cannot 
movey and refiji that motion at once, more 
than it can do an adtion, and not do the 
fameadtion at the fame time. It was ne* 
ceflary to be thus particular on the abufe of 
this w6rrl, pjywer. 

II. When it is faid, the eftablijhing the 
equality of dSlkn and reaSlion^ even in tbofe 
powers which feem to furpafs mecbamfmr^ 
feems to be an indication, &c, it is extreme- 
ly wrong. It applies Sir Ifaac Newton's 
third law of motion (which only relates to 
the adion of one body on another) to the 
imprefiion of immaterial power on matter^ 
The equality of aSiion and reaSiion is a con* 
Sequence of the inactivity of matter, ias I 
have (hewn, and not above the laws of me- 
chanifm. Mechanifm confifts only in the 
artful configuration and difpofition of the 
parts of matter. The impreffion of the power 
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n quite another thing, and independent 
any iigur^ or fituation of parts. It over- 
comes the refiftance of matter, and cannot 
therefore be a confequence of that refift- 
ance. If two men fhould poih two bodies 
towards each other, with equal forces, fo 
that the bodies fhould move with velocities 
inverfely as their quantities of matter y this 
is not a£tion and readion between the 
bodies, which are yet at a diftance, hit 
two different adions, that have no com- 
munication one with the other. There is 
no ^dlon and readion, till the bodies meet. 
And if inimaterial power urges two planets. 
Of other bodies, towards each other, fo 
that their velocities are inverfely aa their 
quantities of matter 3 this is neither adion 
and readion between the diftant bodies 
tfaemfelves, nor between the immaterial 
power and either of them. The author 
unwarily advances a thing which leads to 
Spinossa^s impious abfurdity, that matter, 
or body, belonged to the nature of the 
Deity (a). And yet the ejiabli/bing the 

equality 

{a) This atheiftical writer fays, per corpus inteUigo 
modunij qui Dei effintiam^ quatenuf ut res extenfa confix 
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equality of aStion and reaSlion^ cannot be 
meant of the action and readion between 
two bodies. That would be the fame as if 
we £hould call that. The eftablijhing a things 
which is impoflible to be otherwife. We 
cannot conceive aftion between the parts of 
matter^ without equal reaction, or refilft- 
aoce» If the adiion were greater than the 
refiftancey the excefs of that adion would 
be tgainA nothing 3 that is, it would not 
be adtioQ, which is a contradiction. A 
thing n^ceilary is above being eflabl&hed. 
We do not fay, the eftablijhing fhe f- 
quality betwgen twice two and four. This 
author had (hewn before, that truth is not 
arbitrary, ^ nor depending upon the will of 

the Deity. When he (kys, that powers 

are not to be confidered as mere immediate 
volitions of the J^eity (jas they are often r^- 

prefented) but rather as injiruments made by 

* 

Jerntur^ cert9 modo exprimt. Definlt. i. part. 2. Ethices. 
And refers to what he iay^ more generally elfewhere. 
Res particulares nihil funt^ nifi Dei attributomm affeQi^ 
onesy Jive modiy fuibus Dei attribtita arttt & determinate 
modo exprimwitttr. Corolla prop. 35. part. i. £tk And 
to fay, aAion and reaifiiion are equal between the im- 
preffion of divifie power and matter, leads dire£Uy to 
to outsrlalifin. 
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bim^ ice. he feems not to have confidered 
how they were rcprefcntcd. No body who 
underftands what he fays^ ever reprefented 
power as mere volition. It is indeed often, 
and always reprefented, that all power in 
the material world is the immediate impref- 
fion of the Deity, and neither mere volitions^ 
nor yet injiruments made by him : and the 
reafon is, becaufe matter has no fort of 
power, but a flubborn inactivity. The 
Deity does not will an eflfedJ:, without ex-: 
fsrting the power to produce it. The one 
is as pzfy to him as the other ; tho' we often 
will^ without having the power to perform, 
And it is no lofs to rational beings, or a dif- 
advantage in any refped:, that the Deity, 
who can be excluded from no place, but is 
aSiive and prefent every where ^ fhould adt 
immediately on all the parts of matter. If 
no reafon can be given againft this, and if 
the reafons for it are not objedled to j it muft 
be a great love to matter and motion, ftill to 
pretend that mechanifm has its (hare in car- 
rying on the great fcbeme.' But when 
it is faid, that tbofe who affirm, that the 
Peity a(^s immediately on all the parts of 
|nattcr,reprcfent his adioh on matter as mere 
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Volition ; is not this to infinuate, that the 
Deity cannot act immediately on matter, 
without fecond caufes^ or infiruments ? Be- 
caufe this could not ht aBion^ but only 
Tnere volition. Then matter only could act 
on matter. I leave it to the reader's deter** 
mination. 

III. When it is faid, if a rare elajiic 
medium produces the mod noble phseno^ 
mena in nature, as Sir Ifaac Newton con- 
je<flured, the whole efficacy of this medium 
mud be refolved into his power and will, 
whojs the fupreme caufe. This is only ad* 
mitting the power of the Deity conditionally, 
which is no great compliment to him. ^^ 
Matter is flill the immediate efficient of the 
moft noble phasnomena in nature, and He 
only a remote caufe. This is not right. We* 
confine the aftion of the Deity to our hy- 
pothefis. . But what if this medium {hovXA 
be without foundation ? What are we to 
do then ; or where (hall the efficiency of the 
Deity appear? Muft we lofe the power of the 
fupreme caufe, for want of a fecond caufe? 
It is always removed from any thing that 
^e know. Or raiift Bnothcvfuitik matter 

be 



[ «86 ] 

be invented, that mechanifm naay ha^c! its 
ihare in ciarrying on the gnat fcbem f Or 
muft we be forced at length, to adinitthe 
immediate adkm of the Dtky> It had bom 
worth while, to have fbtefeen/ and pro* 
Tided againft this event. And why ihould 
we fuppofe fuch a medium without the 
imalleft probability, or foundation in nature ; 
my eonb^ry to demonfirative argumentt! For 
it was owned before, and that ireqae&tly> 
that gravity (which this elafiic Jlufdh h^ 
p6fisd to produce) fiu|»&8QKiremecfaftni&i, 
w the effeds oif matter and! motion. If 
one folid ftibftance penetrated another iblid 
ftibftance, one, ot bodi would bfe their 
ibfidity, and be reduced to nothing, Thia 
h a demonftrative reaibn againft the ex« 
iftmce of fttdi a mecttum : experience con- 
firms it, beyond eontradidion. Such^ai^ 
Jtuid as impelled weighty bodies with fiich 
impetuofity, would impede all our mokioos. 
We fhould feel a refiftance, as if we moved 
in a flood of matter, as dcx^ as any body 
we know, as denie as go}d» if it were 
liquid. And yet we move freely without 
any fenfible refinance, except ittxa the air. 
¥inbat a difmal cmlaficm wonld the world 
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be, if framed according to the hypothefes 
of philofophers I— -Now fince both reafon 
and experience are againft fuch a fiuid^ why 
ihould it be brought in fo often ? And why 
not allow gravity to be owing to the im- 
mediate operation of the Deity, iince this 
is fuppofed concerning the efficacy of an 
imaginary fluid ? Is it to put the operation 
of tjjie I^ity a ilep &rther out of fight? Or 
IS it to render the operation of the Deity 
i^utable, by making it converiant about 
a thing that fauath no eidftence } Undool^ed- 
]y it hath that tendency ; and to infift upon 
it derogate i extremdy frtm the gwemment 
and influence of the Deity : For the pa£l&ge 
above is continued thus. 

IV. " This however does not hinder, 
^^ but that the fame medium may be fubr 
'' }€& to the like laws, as other elaitic 
^^ fluids, in its anions and vibrations ; and 
that, if its nature were better known 
to us, we might make curious and ufe- 
^^ ful dtfcoveries concerning its eflFe<£bfirom 
thofe laws. It is eafy to fee tikit this 
conjeBure no way derogates from the go^ 
vemment and influences of the Deity j 
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«* while it leaves us at liberty to purfue 
*^ our enquiries concerning the nature and 
** operations of fuch a medium. Whereas 
•* they who haftily refolve thofe powers 
<^ into immediate volitions of the fupreme 
"^caufc, without admitting any intermediate 
^^ inftruments^ put an end to our enquiries 
at once ; and deprive us of what is pro- 
bably the mofi fublime part of pbilofopby^ 
by reprefenting it to us as imaginary and 
fictitious. By which means, as was ob- 
** ftrved above, they hurt thofe very in- 
terefts which they appear fo fanguine 
to promote : for the higher we rife in the 
fcale of nature^ towards the fupreme 
** caufe,the views we have from philofophy 
*' appear more beautiful and extenfive/' (b) 
One would think, from reading this place^ 
that the end of philofophy were to enquire^ 
and not to find ; as if finding what they 
enquire for would be a difappointment. 
The real works in nature, and of which 
we are certain, are not fubtile and artful 
enough ; except men invent fomething far- 
ther , an imaginary fubtile matter^ to ex- 
erdfe their parts.— —But are not the works 

(h) Page 389. 
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of the Deity ingenious and artful enough, 
without this addition ? Do we under (land 
all the power and knowledge difplayed in 
gravitation^ whereby every particle in the 
folaf fyiletPi gtartitates towards every other 
.-particle ih it ? Thi? . pye^-powers the facul- 
ties of the •gi:Q2^teft .-philofopher. Is not 
this artful enough, unlefs, it become con«- 
tradictory, by pretending that a fubtile mat- 
ter impells every particle an. infinite number 
of ways at once, and inceffantly ? Does 
not the immediate power of the Deity pej>- 
form the cohefion between all the parts df 
matter, with an incoiKeivable fubtiUy of 
action ? I cannot ftretch this fmall wire^ 
lill the part« of it feparate from each other. 
I can raife, or move, a thoufand tirne^ 
the quantity of matter, the fubtile fluid and 
all together. Can this fuittle matter form 
an inject ; the bee, the pifmjre, the gnat ? 
Can it produce the rpfe, the nettle, the 
thiflle ? Or, to afk no more quefliods, does 
the fubtile matter itfelf exift ? If it does not 
exifl:, certainly it is needlefs to invefligate 
its properties, its a<SHons, its vibrations. 
AH the advantage that is pretended from 
this conjecture is, that it leaves us at liberty 

to 
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topurftte our enquiries concerning the nature 
and operations of fuch a medium. This 
is fpeakihg of it as a thmg alteady certsun ; 
than which nothing, I think, can be more 
ridkulpus. It is (aid, if its nature were 
better linown to us, we Oftight make curious 
and ufeful difcoveries concerning its efiedb. 
On reading this, one woiuld thinks that its 
liature were half known already y and that 
nothing was wantmg but ditigenefe to cottb- 
{^t the theory.-— ~This (hews in a very 
ftrong light, the difeafe of huntkig aft6r 
Jidfiile mattifi. It feises upon the imagina^ 
tbn, and the reality of the hy^kfthefis h tHfe 
leaft doubt. Some CarteJiaHs %Ffti^ fo ttttich 
perfuaded of the reality of their fuktik nktU 
tery that they imagined nothing was wan^ 
ing, but an additional improvei!f)ent in nili* 
crofcopes, to kt xiaa^ particuke ftriatd wi& 
their eyes. If one had authority to coin a 
new word, the proper name for thfe trouUd 
would be, die Ujfkmania of philofc^faers. 

V. Thofe who deny thft afgency bfittat^ 
ter (or the exiflem^, I tlnnk, of ii&i medi^ 
um) are repreiented as putdng a flop to phi-* 
fefopby. Whereas (itis faid) ihey who hafiil) 
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rtfilve tbife fx>wcrs^ into the immediate vo^ 
litions oftbe/upreme cauje^ wtbout admit'* 
ting any intermediate ioibuments^ put^an end 
to our enquiries at once ; and deprive us of 
v^bat is probably tbe mofi fublime part of 
pbihfopby^ by reprefenting it as imaginary 
and ^itious. This Mcufation is very 
groundlefs* Are not the works in nature 
a» artful, and as well worth inquiring intoj if 
thc^ are the immediate and indefinent work 
of the Deity, and OKiftamly renewed by faioi, 
Mif we fhould fiipp^ them performed by 
dea4 matter^ by an ioiaginary iluid ? AU 
the contrivances of art, and fubtilty of 
w<MrknMn(hip9 are ao endlefs field of en- 
^iry, where we fiiay exercife our facuItiAs 
with del^t) and admire the power and 
vrifiion^of 1^ Creator. This is cert9wly 
the moft rational, a&d therefore tbe m^Jt 
fublime part oj pbihfipby^ and not ietf cb- 
iAg. for iv^rummts^^ fecmd ca^fesy when 
the firfi is it at hand. Wl^t I can we noit 
he matheiDaticiin^ or philofophers, but 
ifl4ien we are in queft of the powers of a 
dead fubflaace ! Or a»ftOt the Cr^eor of 
att tbi^ work without focb an inftrument ! 
Is it to fuppc^ his power nothing but mire 
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*6blition^ if he is not afiifted by a fluggiih 
mafs ! TT)is caufe only demands our wonder 
dnd adoration. Inftruments and pUFweri 
which cannot be affigned, or will not bear 
naming, are indeed fictitious and imaginary^ 
T here is a great, a , very great dif-- 
ferehce, between confid'ering the wonders of 
the creation, conflantly renewed, as the 
workman(hip of the living God, and re« 
garding them only as the productions of 
mechanifm and dead matter ; nay of a fort 
of matter that has no exiftence^ It is an 
inconceivable pleafure, to fee the Creator 
of heaven and earth conftantly working in 
all the parts of nature, and nature itfetf 
daily renewed by creating power. Matter 
is only not produced anew, but ail the other 
wonders are the fame. Every man fees as 
much now, as the firft man faw. And 
(hall we only admire what he faw, and not 
what we ourfelves fee ? We are thus affured 
of our Creator's exiftence ^ and of the conti^ 
nuance of his goodnefs, and that his power is 
not antiquated (may I fo exprefsit?) We be*- 
hold his perfections inceflandy operating, in 
reftoring the fucceffions of creatures ; the 
fame power and wifdom that made the firft of 

every 
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fcvcry fpecies. Does the fame Idrnpifh fluff 
require lefs formation, lefs power and art, 
now, than at the beginning ? To look on 
the face of nature in this view, gives us ra- 
tional pleafure; pleafure founded on de« 
monftration. It is the end of all rational 
enquiries. It does not hinder, but rather 
incite us, to enquire into the art of his 
methods, as far as our faculties can reach ; 
to admire the variety of the contrivances, 
and the exadtnefs of the execution. We 
may apply all that we know of geometry 
and calculation, till our little knowledge id 
loft amidft prodigies of art. This is en- 
tertainment for the moft exalted of created 
beings. It is a familiar convidion, pre- 
venting difputes, and raifes inexpreffible 
joy in the mind, to fee ourfclves the ca^e 
of Omnipotence, always under his im- 
mediate tuition, and to feel his power inde^ 
finently working within us and without us. 
Can fearching after material powers above 
powers, and the agency of a dead mafs, 
equal this uninterrupted pleafure ? That 
tends to fcreen the Deity from us, to turn 
our attention another way, and only coldly 
informs us, that he is at the head of a feries 
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of other caufes, the firft of which, aa4 
that which prodaccs the rooft noUe pbs^ 
nomena in nature, we are y^t ui fearch of, 
and which may be found oqt i<i after ag^* 
O {hame ! is not this faying, tha.t we may 
come to be convinced that the Peity is at. 
the head of nature in ibnoe dii^nt ag^ ? A 
poor comfort to rational beings ! We rouft 
always take it upon truft from philofophers,^ 
and be diverted from attending to the con- 
vidtion that lies before us ; from bel^lding 
creating power wi$h our ^yes* Fof thj^ 
fearch after materdal caufes has been tha 
great buiinefs of pbilofophy, evec fiBce 
X>emocritui% days ^ and mud keep us froni, 
the knowledge of the Creator, fill we bfH 
gin to fee with our own eyes, as the feaj^ch 
is made after a thing impoifible |o be found. 
But no fet of men has laid an embargo up» 
on truth {c). • 

VI, The 

(r) When it is faid here, that ** the higher we rife in 
^\ ^cfcaU of nature^ towards the fiipreme caufe, the 
^< views we have from philofophy, appear more beautt- 
*^ ful and extenfive." We jnay obfcrve that 2ifcale of 
iyitf^^iW^^7«/^f inphilofophy isnotlike the rifing fcale 
cf beings in the creation : tho* the fuppofing Tifcali here 
feems to have been taken from diat* la the fcale of 
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VL The author goes on to diftinguifh 
creating bom governing power ^ and to afcribc, 

not 



hitngs^ the beginning is low, and every Ipeciesrifes 
in peift£Uon as we a£;end. There is an amazing 
ywstf from dead matter to livjoig fpirit : nor does the 
gradatipn end there. This is full of inftrufiion and 
delight. We fee ourfelves in the middle of the fcale^ 
and ar^ certain of rifing higher, as rational beings were 
riot made for utter extinftion. But it is not fo in a 
fiale of material eaufis. TTiereareno degrees of per- 
fadUon in matter. All matter is equally an unaSive fub- 
ftance, that refifis a change of its fhite. The hi^r we 
had aiceodedda fuch a fcale, we fliould have met with 
the more Obfcurity. We fee it is fo in reality to thofe 
who pretend to mount this way. TTie firft fort of matter 
might perhaps have been feen eafily ; the fecond but 
daridy ; and the third not at all. This had been the way 
for the Deity to conceal himfelf. And this is juft the 
view which philofophy endeavours to give us. It Is 
equivocal language, to fpeak of rifing towards th^fupreme 
cauft dirough a fcale of material caufes. No philofd- 
pher ever yet pointed out the fecond ftep of the fcaU^ 
I fee a<ftone iaSi. I am certain there is but one ftep here. 
A fluid that impreiSed a crufliing force on a fmall piece 
of matter^ would (as has been before obferved) have as 
much overcbme my ftrength to wade throu^ it, as if I 
had endeavoured to walk in the bottom of an ocean 
of mercury, or fomething more denfe. TTius we 
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not only a (hare, but the whole government 
of the material univerfe, to mechaniftn. It 
is faid, * * the power of gravity, by which 
the celeftial bodies perfevere in their re- 
volutions, penetrates into the centers of 
the fun and planets, without any dimi- 
nution of virtue, and is extended to im- 
menfe diftances^^ decreafing in a regular 
courfe. Its action is proportional to the 
quantity of folid matter in bodies, and 
not to their furfaces, as is ufual in me* 
chanical caufes. This power therefore 
feems to furpafs mechanifm. But what- 
ever we fay of this^^w^r, it could not 
poflibly have produced at the beginning, 

fee their fecond flep is a fi£lion to divert the attention, 
and fet us a gazing at fomething that cannot be ieen. 
The views that we have from philolbphy, are indeed 
very dark and myfterious. Philofophers (peak of not 
txduding the Deity out of nature^ as of a favour. But 
they endeavour to exclude him from every thing we 
can point out to difcover him. They endeavour to 
4nake us eafy, by telling us, he is every where aSfive^ 
and every where prefent : But at the fame time, they 
try to reftrain his adtivity, to quadrate with their by- 
pothefes, and make him prefent only, ihsxfuhtile mat^ 
ter may exercife his power and knowledge. Nothing 
can derogate more from the government and influences of 
the Deity. 
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the regular (ituation of the orbs, and the 
prcfcnt difpofition of things. Gravity could 
not have determined the planets to move 
fi-om weft to eaft, in orbits nearly circular, 
* ^ almoft in the fame plane $ nor could this 
^* power have projedled the comets with all 
variety of dire6lions. If we fuppofe the 
matter of the fyftem to be accumulated 
in the center fy its gravity^ no mecha^ 
** nical principle, with the afliftance of 
** this power of gravity, could feparate the 
*^ vaft mafs, into fuch parts as the fun and 
•* planets, and after carrying them into 
** their different diftances, projedl them in 
** their feveral . diredions, preferving ftill 
** the equality of aSHon and reaSHon^ or 
*' the ftate of the center of gravity of the 
** fyftem. Such an excellent ftru6lure of 
'' things could only arife from the con- 
" trivance and powerful influences, of- an 
** intelligent, free, and moft potent agent/* 
Here gravity and mechanical principles are 
excluded from the work of creation : or 
it is ftiewn that dead matter could not have 
formed a world. Then it is added, by a 
ft range fort of inference, " the fame powers 
•* therefore, which at prefent govern the 
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** material univerfe^ and conduft its various 
motions, arc very different front thofe^ 
which were ncceflary to have produced 
it from nothing, or to have difpofed it in 
" the , admirable form, in which it now 
*« proceeds/' (d) Here the government of 
the material univerfe, and the condudHng 
its various motions, are afcribed to gravity 
and mechanical principles, which could not 
create it : and the only reafon why they 
ihould govern the world, and its various 
motions, is, becaufe they could not have 
produced it from nothing, or difpofed it in 
the admirable form in which it now pro- 
ceeds. Gravity, which fome of the exprcffi- 
ons in this place make an inherent quality 
in matter, and mechanical principles, which 
are neceflary confequences of the inadlivity 
of matter, could not have created matter, 
and difpofed it in the prefent order : there- 
fore, they govern the world at prefent, and 
condufl its various motions. It is taken 
for granted, that if they did not create the 
world, they do in fadt govern it. . This is 
the very worft reafon that could be given. 
Jf I mifreprefent the author's fenfe, I 

{d) Page 387, 
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am liable to be feverely cenfured : but^ It 
appears to me, that this is a large flride in 
matheipaatical reafoning, ftnd the conclufion 
extremely derogatory from the government 
and influences of the Deity y and againft the 
interefls of natural religion {e). But to be 
more particular. 

VII. We 

{e) Bcfides the abfurditj of the conclufion drawn 
from this argument ; the argument Itfelf is the poorcft 
way of proving the neceffity of a creation tha^ ever 
was made ufe of for that purpoie. If gravity, or a 
tendency to one place, be an inherent quality in mat- 
ter, it makes us n6 wifer to tell us, that this tendency 
to one place, could not carry the vaft mafs to diflFerent 
places, and projeft it with difFerent velocities, or in 
different direftions. This is faying nothing, while we 
feem to be telling things of importance. And if gra- 
vity be the effe(9: of an external impreffion; it is 
ridiculous to fpeak of it as a caufe. If I fliould fuppofe 
the cobefion of parts a property belonging to matter, 
and then fhew in many words, that this cohefion of 
parts could not feparate the parts, or give them diffe- 
rent figures, and place them in different orders ; I 
fhould rather feem to mock my readers, than to write 
ferioufly. They are other fort of arguments which 
prove the neceffity of creation, againft thofe who 
maintain the eternity of the world. Such a philo- 
fopher would fmile at my conclufion, and prefs me 
with my own conceffions, telling me, if matter per- 
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VIL Wc have been often told, that 
gravity feems to furpafs naechanifm, and as 
often been told, that it may be mechanical, 
or produced by the impulfes of ?ifubtile maU 
ter. This i^ writing for and againfi^ to 
prevent a reply. One of the two rouft 
be true.' What is faid to (hew us what 

forms all thefe things now, which I fuppofe impoffible 
to be done by it at the beginning, I contradict myfdf, 
and fee but one half of my own reafoning for the go- 
vernment of the material imiverfe, and the conducting 
its various motions : that my arguments conclude for 
time paft, as well as time to come 5 and th«it matter 
performed all thofe wonders from eternity. I fliould 
be ftruck dumb, and hurt a good caufe, for want of 
fkill to chufe my topics of proof better.—* — ^It was oIk 
ferved before, that nothing is more hurtful to the con- 
viftion arifing from the adorable wifdom in fitting one 
thing for another, to anfwer' great and wei^ty pur- 
pofes, than fuppofing that fluggifh matter can perform 
the fanie wonders: fo there is nothing can ndfe a 
doubt concerning the certainty of creation, fo much, as 
teaching that mechanical principles, and certain nam^r 
lefs powers govern the material univerfc. Thefe two 
are but one and the fame cafe. It is an infult on rea- 
fon to hear how Lucretius and Spinoza XxosX final caufis 
with CQi^tempt, They denied creation as a confe-r 
quence. And half-thinking youth a(Fe£): %p admire 
thefe c|uacl^ in philofophy, 

gravity 
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gravity could not perform, is a new 
kind of reafoning. , If it be mechanical, 
it is needlefs to tell us what it could not 
perform : and if it be the immediate power 
of the Deity, it is abfurd to diftinguifh it 
from the power that performs all. It would 
be very furprizing to fay, the power 
which forms the eye now, is very different 
from the power that formed the eye at firft; 
or very different from the powej: that form- 
ed the ear. And if gravity be the im^ 
mediate power of the Deity, the dlflindion 
here made is as abfurd. Gravity is taken 
for an inherent power in matter, when 
it is faid, if we fuppofe the matter of the 
fyflem to be accumulated in the center by its 
gravity^ &c. How could this be, without 
an external impreffion, except matter tend«- 
ed by a power inherent in itfelf to one.cer*- 
tain place ? For it is abfurd to fuppofe the 
Deity accumulating all the matter of the 
fyfleni into one place, and leaving it there. 
When it is added, that no mechanical prin^ 
fiples^ with the ajjiftance of this power of 
gravity y could fepar ate the va/i mafs^ &c. 
This is fuppofing that mechanical principles, 
with the ^fliftancc of gravity, could do 

cv^ry 



cwry thing die. They could not difpofe 
die vaft mafs in its prefent order and beauty i 
but they could govern the material univerfe^ 
and condud: its various motions^ if once it 
were digefted into parts, and fet a goifog ; 
as is immediately concluded from thefe 
premifes. ll>€ fame powers tberef ore ^ which 
at prefent govern the material uhiverfe^ and 
condu& its various moti^ns^ are very iif- 
ferentfrom thofe which were necejfary to have 
produced it from nothings or to have dif^ofed 
ity in the admirable form^ in which it now 
proceeds. The powers which could not 
create nor difpofe^ were gravity and me- 
chanical principles, which are here faid to 
be very different from creating powfer; 
and to thefe the government of the material 
world is aferibed. If gravity be an inhe- 
rent property in matter, fince mechanical 
principles are the neceffary confequences of 
the inactivity of matter ; then, according 
to this concluiion, matter does all that we 
fee done in nature. Men have feen no- 
thing of the Deity's performance, thefe 
many thoufand years, not fince the creati- 
lOn. I (hould appear to all ierious men, a , 
fcoffing buffoon, if I ftiould afk, where the 
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Deity hath retired to reft ? And yet I am 
juftified to aik that aUurd queftion heie» 
The author's method^ (as has juft now 
been obferved) is indeed the very worft way 
of (hewing the ixeceflity of a creation. No 
man will fuffer himfelf to be told^ that 
niatter performs now^ what it wasimpofiible 
for it to perform at th« beginning, and in 
all time paft. It might be faid, either 
matter does not thefe things now^ or it 
might have done them forever. Thus 
creation will begin to be doubted of, and 
looked upon as a legend of paft times. 
Even Ariftotle^ who thought it abfurd not 
to fpeak of the Deity in bis treatife De 
Mundo^ yet maintained that the world was 
eternal and uncreated. If we make the 
Deity unadtive in the worlds admitting him 
into our philofophy, is but purely nominal, 
and to obferve a form* Or let me afk, if 
the Deity be adiive and prefent every wbere^ 
and to no purpofe? or, if he a£fs every 
wbere^ what fort of powers they are which 
want power, and require the adtion of the 
Deity, to make them perform the purpofcs 
for which they were intended ? If fo, how 
can they govern the material univerfe, and 
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conduiS: its motions ? ConduSt belongs to in« 
telligence. And if, at laft, they are the 
powers of the Deity, his governing power 
is not difFerent from his creating power, 
but in our way of conception ; it is one and 
the fame power, exerted in difFerent man- 
ners. To fay, the power which forms the 
eye juft now, is very different from the 
power which formed the eye at firft, or that 
the one was an immediate effe£l of infinite 
power, and the other of matter and me« 
chanical principles ; is to vilify even creat- 
ing power, while we appear to extoll it, by 
bringing it fo low as matter and mecha- 
nifm.— — We are on our guard againfl De$ 
Cartes^ Spinoza^ Hobbes^ and others, who 
taught profefTedly fuch principles : but to 
bring them in, where we leafl expedked 
them, takes us unprovided ; and is the 
higheft injury that ever was offered to the 
memory of a great man. 

VIII. Let us only reflcft on what we fee 
conftantly done before our eyes, and wc 
muft be familiarly convinced, that ^he go- 
verning power of the Deity is only his 
creating power conftantly repeated. In thc^ 
renewing of the year^ as it is called, what 
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k it we behold ? The herbs, and floWerSi 
and fruits, decay and peFi£h ; or they are 
<X)nfomed by man and beaft. They are 
fnooBeded by a new produdion, every fea* 
fqn/ every day, continually. Is not this a 
new creation ? I (hould exped: an an-. 
iw^F to this queftioQ, if I were fpeaking ta 
toy man, who had confidered the thing 
with due attention. Did tha firft man fee* 
^ny other .fight than this? The fight was 
Hew to him ; it is habitual to us. This 
makes no di£ference in the thing feen, whe«^ 
ther we behold it with a joyful fenfe of the 
Wonder, or with hardened inattention. Let 
us fuppoie a man juil created, when the 
year is in its prime (as we fay) with the 
knowledge and fenfe that the firfl: man had ;« 
and his furprife, joy and gratitude would 

be the fame, as the firfl; man's was. A 

grain of feed is caft into the ground, and 
fixty, fevehty, fometimes an hundred fuch 
grains arife. What fhall we call this mi- 
raculous multiplication, if not a new crea'^ 
tian ? What ariies is not, and cannot be, 
what was cafl: into the ground. Is not the 
infinite art and power, in renewing the- 
, works of creation, equal to creating art and 

creating 
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creadog power? It is only aeation fre» 
qmDtly> very feequendy repeated. Wfatt 
if the feed lay ia ^ ground, eight, ten, or 
twelve year$, whboat any thing appearing i 
but a wonderful muldplicatipn ^ofe at 1^ ? 
Every heart would rejoice^ and every tongue 
acknowledge creating power. And does 
the frequency of an ad: dioihufli the power 
cf the ad: ? To think fo, ia not juft reaionn 
kig. If this miracfe were repeated every 
four and twenty hours, we fhoiild behdd 
it ftill with ^eater indiiSbrence and negle^. 
This power is repeated, not in ond 
kind of things only, but in a variefy, and 
with an univerfaUty, that fetignes thcf 
thought, to purftie the difFerent ipedes, in? 
all places. Why then da we make tbe^ 
power that governs the xxvmtri^ *&efy diff^ 
rent from the power that created k ? Mat« 
ter is only not {M:odaced anew, as was iaid : 
but all the other wonders, all the onher art 
and power, are the iame, as in the firfl pro- 
dudion of things. Matter needed be creat- 
ed but once 3 but it was neceffary that the 
aft and power fhould be conftanlly repeat^ 
ed. This conftant cepetitipn c^ creating art 
and creating pawer^ is called the cdurfe of 
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nature^ h^ an expreffion that difgui^. ||m 
tr^th. The performing thefe wonders onpe 
ip a dffd A^bflaace> was not enough to 
oij^e tba( fubftaipcc perform tl^em a fecood 
bi^e, and for ever after. Matter never be- 
comes more docile, or lefs refifling to ^l 
cban^e of the ftate it is in. If a change is 
produced in it, by an external caufe, it re-^ 
^ a c:hwg9 of that flate, as much as it 
did tbcfdrmer, tiU its refinance is ov€r« 
come a fecond time ; and fo on continually. 

l^. And ^.U this is i^t leaft as ^ppli^lft 
to^the pro^ik^n of living creatures, as of 
vegetaUes; as every man of the pkineft 
fenfe tofi^ fee— —It is not perhaps proper 
to make ^ comparifon between one per- 
£y nunce q| the Creator: and another, in r««* 
iped ok art and ptnver : and yet the pro- 
ducing living creatures fucqefiively, as the 
former go off, the Tailing up the innumera- 
ble individuals, in all the tribes of animals, to 
(upply the pWe of tht former, muft appear 
to us a rei^ewing of the €reati<m^ ftitt Aiere 
wonderful, than the renewing the foccef- 
fions of vegetables, which arc rooted faifll-liDJi. 
the earth. We fee tl^ beajfts of tjEtej^l^^ 
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the fowls of the air, the fifhes in the Wa« 
ters, begin to exift ; they did not exift be-» 
fore* What is a new exiflence^ if it be 
not a new creation (/) ? Let us refled: that 

the 

(/) It was before obferved, that all flcfli is but 
grafs ; and gra(s is but the different formation of the 
iame mafe of rude matter. When we confider this 
common exprei&c^n in our own minds^ we find it to 
be a literal truth. The pfiwer and art therefore, which 
forms out of the fame common mould, fuch a variety 
of animal bodies, mufl appear to us at leafl, equal to 
the power by which that mould was at firfl. produced* 
May I venture to go farther and fay, that the produc- 
tion at firfl was a pure ad of Omnipotence ; but the 
forming out of it fuch a diverfity of animal bodies, all 
fitted to various forts of fpontaneous motion, to be in- 
formed by a living fubflance, and from a dead lump to 
become a moving fyflem, to be kept in repair by a con- 
ftant circulation of different forts of fluids throughout 
the whole flru£hire ; that all this, I fay, ihews equal 
power, directed by incomprehenfible knowledge and 
wifdom ? All men, I think, arc forced to conceive the 
firft produAion of fubflance (material or immaterial) 
as a tranfimt a£i of power ; we cannot imagine fub- 
flance growing by parts : but thefe are continued ex- 
ertions of the fame power ; what the fchools call im^ 
mamnt a£is of power. And tho' we cannot fay that 
0ur concepti6ns, concerning the exertion of infinite 
pofver, are adequate in either cafe ; yet, fince they are 
Aot aMtrd, why Ihould we conclude dire£tiy againfl 
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the bare prodpdtion of matter did not fini(h 
the work of creation. It required more- 
over that the bodies of all things that have 
life, and the whole vegetable creation, 
(hould be formed out of the common mafs. 
And the fpecies were to be continued, while 
the prefent nature of things remained. The 
individuals were not to be lafting, like the 
fun and planets, and the other great bodies 
of the univerfe : but the fpecies were to be 
as durable. They were to be continued by 
the fucceflions of individuals one after an- 
other. And as long as this formation con- 
tinues, fo long the work of creation muft 
laft i fince matter can no more perform that 
work now, than it could have done ieveral 
thou&nd years ago. We diftlnguifh the 
creation of things from their prefervation* 
This is rather a popular prejudice, than the 
fttfpenfion of creating power. It was pb- 
ferved before, when we faw that media-^ 
nifm was not the effcd: of matter and mo- 
tion, that the continuation of the exigence 

them, and fay, that the governing power of the Deity 
is very different from his creating power ? We run the 
greateft hazard of being abfurd by concluding con* 
trary to our conceptions. 
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of maUer itfelf^ requires the conftant ziBdoa 
of the Deity. The reafons ina]^ be there 
fcen. The prefervation of matter therefore 
(and of every created fubftance) is the fame 
creating power ftill continued. But tho' 
we fhould diftinguifb the creation of an in-^ 
diTidual living creature from its prefervati* 
on I this diiliQi^ion will not extend froni 
one individual to another. The preferva^ 
tion of the father, is not the giving exifi> 
enceiio the fop. The fon has a diftinA ex-< 
ifience of his own. And thus it is in e-^ 
very fucceffion, not only of map, but of 
all living creatures. The prefervatio][) of 
any one individual^ cannot be either th^ 
prefervatbn, or production of the^ next that 
follows. Creating power muft be called 
into that a€t : and the continiiance of the 
fpecies^ . in every kind, both of animals and 
vegetables^ is performed by fuch ^&b of 
creating power, 

X. That we may fee this truth in a nqore 
familiar manner, I would aik, what if all 
the fpecies of animals on the earth were ex- 
tinguiilied, and loft? Could mattej: and 
mechanifm produce again the £ime^ or other 

1 kinds 
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kinds anew, outof thefarae common mafs? 
I do not think that aily man would affirm 
this, becaufe the confequences are obvious. 
Then I would afk a reafon, why matter 
aiid mechanifm could not raife up again ail 
forts of living creatures, tho' all the kinds of 
them were quite loft? It would be anfwered, 
becaufe they would then want a feed to 
fpringfrom. I afk therefore again ^ If matter 
and mechanifm produces this feed ? Here 
I muft wait for an anfwer. A man who 
had confidered the inactivity of matter, that 
it neceifarily refifts all change of the ftate 
it is in 3 and that mechanifm is but a name 
for the artful configuratipn and difpofition 
of the parts of the fame matter, which 
could not be fuppofed done without an ex**- 
tf rnail and intelligent caufe ; fince the artful 
^9^fiSH^^i^^ ^^^ difpcjition of parts ^ imply 
fucha caufe in the conception of them: 
a mani I fay> who had confidered thefe 
{4ain truths, would anfwer me, that mat* 
ter coold not produce this feed now, more 
than in the firft formation of things; and 
that medianifm does riot belong to the cafe^ 
as I propofed it, as fuppofing that an intelli- 
gent caufe hjad already prevented the queftion. 
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Another man who had not confidered 
thefc truths, if he loved truth, could be 
eafily made to fee all their force and con- 
viction.— ^To return then to the fubject ; 
I would next obferve to fuch a man, that 
tho' all living creatures are not extinguifhed 
at once ; yet they are all extinguiflled by 
parts ; fo that in a (hort term of years, they 
are as efFedually cut off, as if they had pe«-* 
rifhed by ibme univerfal cataftrophe ; and that 
thofe feeds to which he at firfl; afcribed the 
continuation of the fpecies, required the 
artful configuration and difpofition of the 
parts of matter, by an external, that is by 
an immaterial caufe; and that is by the 
fame caufe that formed animals at firft, or 
by the Creator of all things. And more- 
over, that mecbdnijhfy when rightly under- 
flood (as he juflly obferved) wi^s no caufe, 
but the effed of an immaterial caufe i and 
that matter after all the configuration and 
difpofition of its parts, ftill remained mat- 
ter, i. e. an unadive fubflancc, which re- 
quired living power both fo to difpofe it, 
and' to aB upon it afterwards, and continu- 
ally. Whence it followed, that the con- 
tinuation of the fpecies both of animals and 
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vegetables, was literally a conftant repetiti- 
on of the afts of creating power (g). 

XL But 

(g) It may perhaps be afked here, as in a like cafe 
before concerning mechanilm, why doth the Creator 
then take this method of raifing both animals, and ve- 
getables from feeds, if the feeds are no way conducive, 
or of u(e in forming the future animal or vegetable ? 
To this it is fufficient to anfwer, that we have nothing 
to complain of. We fee his creating art and power 
more evidently this way, than we could have done ia 
any other. And no method poffible could have been 
taken, which we might not have queftioned in the 
iame manner. As has been laid in another place, 
there is no guarding the methods of infinite know- 
ledge, againft the exceptions of ignorance, or of our own 
inattention. The firft formation of tfaefe feeds, before 
they come within our view, fhews beings higher than 
we, and in a more perfe£l ftate, the finenels of art by 
wMch the Creator forms the rudiments of the animal 
body. And after they come under our obfervation, we 
fee the miracles of contrivance ufed by the Deity. 
This rational pleafure we fhould have been deprived o^ 
had living creatures and vegetables been raifed without 
fuch a proceis. The Creator was under no neceflSty 
to ufe this method, fince in the formation ci the firft 
individuals, he wrought in a different manner ; and 
then eftabliflied the method which was to be the courfe 
§f tmture afterwards. This was not giving up hi& 
power and knowledge to a dead fubftance, which can 
never become either a£tive or intelligent. It was only 
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XL But there id a particular to be con- 
iidered here^ which raifes the government 

of 

fttling a cordfant form of proceeding, that we might 
not be at a lofs to guefs what was to happen, and 
that our own induftry might be intereftcd. For ani- 
mals, in this method of fucceffion, were to ftand in the 
relation of parents and off-fpring to one another. Wc 
fee that this was not neceflary : otherwife the fucceffions 
had either been eternal, and without beginning, or ab- 
folutely impoffible. The firft of every fpecies could 
not be the off-fpring of others. T his method then 

was a wife choice^ to lay the foundation of fociety a- 
mong men, and makes the cultivation of the rational 
nature the work of rational creatures themfelves, and 
not an a£l of mere power by the Deity* That had not 
been a rational method, by the very conception of it* 
In the firfl of the human race it was neceffiiry ; after- 
wards it had been abfurd. We begin very low, from 
the confines of the brute nature ; but rife high, as wc 
advance in exiftence, or duration, except by our own 
hvlu Reafon improved by an a£t of power, is a re- 
pugnancy in thought.-— —This method makes room 
for all thofe wonderful in/finSfs in the inferior crea- 
tures, in providing for their future progeny, before they 
know tbem, which is the admiration of intelligent be- 
ings. They aft by a reafon, not their own j and &r 
fuperior to ours. Who would chufe to gjve up this 
conftant demonftration. of the gpodneis and condefoen- 
fion. of the Deity t The Qroiitor is the immediate tutor 
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of the iilaterial world higher ftill. Thefe 
fyftems of rude matter, thus formed by in-* 
finite power and wifdom, are to be united 
to living beings. As the fcale of the crea-- 
tioD rifeSy £rom dead matter ta living fpirit^ 
and the uniting thefe two fubftances of op^ 
pofite natures together, was to be the tran- 
iition from the one to the other 3 fo the 
government of the material univerfe rifes 
to the power and knowledge by which this 
uaioii is performed. Does matter and me-* 
chanical principles fumifh the embryo with 
the living fpitit ? Does matter bring in>- 
mat^ial being to the yoke ? And if I may 
fb eicprefs it : perform the union, andpre^ 
fcribe the manner in which they are to afied 
each other ? Does it endue the organized 
fyfbsms with their various inftinSls and go^ 
vern them fo unerringly ? This is a part 
oi the government of the material world. 
It concerns a philoibpho: to think of this, 

of thofe low creatures ; and a£b (if I mig^t fay fo) in 
a double capacity to them at once. Thefe inffance^ 6i 
his goodnefsy power ^ and imfdom^ we could not have 
feen, If living creatures had not ftood in the relation 
^parmtt vsA^ff-^mg to each other, or had not been 
produced by feedi. 
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before he pronounce fo hardily. We have 
been told of many powers in nature hna^ 
logous to gravity : but no power exerted 
upon mere matter is applicable in this cafe. 
The government of the material world 
is an arduous taik ! it comprehends more 
than gravitation, or attradions of any 
kind. It extends to the union of the ra* 
tional foul, and an unadtive dead fubftance, 
and to the conftant direction of fpontaneous 
beings. This work is to be done, at the 
formation of every living creature, not only 
^ of the human fpecies, but of all &e various 
tribes of animals in the earthy fea, or air» 
This is conftant experience. Might I go 
fo low, without offending the dignity of 
the fubjcd ; every houfc-wife is witnels to 
it, while a chick is hatched. But really, if 
we would contemplate nature, no obferva- 
tion is low ; and the more common the bet- 
ter. We cannot hinder ourfelves in fucha 
cafe to think on the infiinSis of the fiihes 
in the waters, tho* we defpife them. They 
have their migrations as well as the fowls of 
the air. They travel in companies to dif-* 
tant coafls, for the fake of a fucceffion to 
keep up the fpecies, which they are never 

to 
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to fee, and knovir nothing of. They all 
agree without voice, or iignal, and under- 
take the voyage, without communication 
one with another. They know nothing of 
the courfe of the flars, or things obferv- 
ed above the furface of their element ; nor 
do they fee their way. The varioufly re- 
fracted rays difturb that fenfe. Thefe voy- 
ages below water Herodotus took notice of 
many ages ago. The flow tortoife travels 
to dry land, that its ifTue may be out of 
the reach of the waves. The heat of the 
fand is to perform the o£Bce of incubation. 
The earth-worm rifes above ground, to 
meet its male at the appointed time, and to 
catch the dew: butit fhrinks into its hole at 
the leaft trembling of the furface. Feeling 
is all the fenfe it is provided with. 

XII. All nature is full of the inftances 
of this government, which rifes above the 
adion of iounaterial power upon the unani- 
mated parts of matter. Why fhould not thefe 
be taken into confideration, when we com- 
pare governing with creating power ? We 
live by thofe new prbduSions, mentioned a- 
bove. They are the conftant occupation of the 

greateft 
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greateft part of mankind. The realbot 
here are adapted to the capacities of all men, 
and fetisfadory. We, are beft acquainted 
with the things round us on this earth. Why 
then do philofdphers^ carry us always up to 
the fun and planets ; as if the material world 
needed no government elfewhere ? Why 
do they not apply their arguments to the 
common fenfe of mankind, when the futv* 
jedt itfelf invites them ? Every man is ca- 
pable of feeing truth, when fairly deduced: 
and phitofophy fliould be no myftery.-—— • 
But if we confider the motions of the great 
bodies in nature, and reafon joftly from 
them, we ihall find no ground for afoib^ 
Ing the creation of the material world to 
one power, and the conducing of theie 
motions to other different ptnoers. The 
centripetal force whereby thefe bodies gra- 
vitate to one another, muft be as much im- 
prefled upon them every moment, as it was 
the firft moment they began to move. It 
is only the uninterrupted exertion of the 
fame power. If it were not conftant, they 
Would always fly off in ftraight lihca. Bodies 
refift a change of the diroaioh of their 
motion, as much as a change of their ftate 

of 
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of motion. It is. therefore this indefinent 
impreffion of the power of the Almighty, 
that makes them move in curves of any kind. 
So little reafon is there for diftinguifhing 
the governing from the creating power, in 
conducting thefe motions. It is the faine 
power put forth more varioufly in the firft|dif- 
pofition, and continued ever after in a regular 
and uniform manner.— —.^/^A and fif- 
aSHon is again mentioned in the place cited. 
But it was {hewn before, that in the 
mutual gravitation of two bodies to each other, 
there is no a6lii>n and reaStion of the one up- 
on the other ; but two different actions that 
have no communiciation, or two different 
impreffions of immaterial power. And it 
is abfurd to fuppofe action and reaction be- 
tween immaterial power and matter. 
As to ^e path of fecondary planets, which 
fell in to be confidered, from the point of 
equal gravitation of the moon towards the fun 
and our earth; it (hall be fhewn immediate- 
ly how much this particular is endeavoured 
to be difguifed by ill applied geometry. 

Xin. This iubject of the government 
of thjB univerfe is concluded thus. '' Nor 
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is there any thing eztraordinaiy here re* 
prefented^ concembg the manner in 
*' which the fupreme caufe ads in the uni- 
" verfe, by tm^lojin^ fuiordinate inftrU" 
" ments and agents ^ which are allowed to 
** have their proper force and efficacy ; for 
^' this we know is the cafe in the common 
** courfe of nature, where we find gravity^ 
•• MttraSiion^ repulfion^ Sec. conftantly 
^' combined and compounded with the 
•' principles of mechanifm/' (b) This apo- 
logy is as weak, as the fcheme which it 
apologizes for, is without foundation. It is 
not indeed extraordinary, to find the man- 
ner in which the fupreme caufe adts in the 
univerfe mifreprefented by philofophers, of 
which this author has frequently taken 
notice ; but that does not juftify fuch a repre- 
fentation. Example is no excufe, and ex- 
claiming again ft others a thin artifice.- 
Employing fubordinate injiruments and 
agentSy is a mark of weaknefs among men^ 
whofe power and prefence is much limited. 
The Deity hath no need of them, who is 
every where aBive and every where prefent. It 
is fuperfluous to give fuch a being fubordinate 

{h) Page 389, 
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agents ; and repugnant to give him fuch 
agents^ as he mufl: continually actuate and 
influence. There is no propriety, nor juft- 
nefs of thought, when it is faid, ** The 
fupreme caufe a£ls in the univerfe by employ^ 
ing fubordinate agents. T^ aSl by employ* 
ing, is not to aSi^ but to commiffion others 
to 2l6: for us. Is the Deity only like a great 
man, who employs other men to ad for 
him, in diftant places where he himfelf can*- 
not be prefent ; or at times when he is 
otherwife occupied ? The cafe is different 
in every refped. Thofe other men are jufl 
fuch beings as he who employs them. The 
Deity is every where prefent, and every 
where powerful ; and matter is only paffive^ 
and without power to ad. It is a com- 
pliment payed to a great man, to fay he 
does what other men do for him. Is this 
only a titular refped (hewn to the fupreme 
caufe ^ to afcribe to him what other agents 
do ? Certainly, to aSt by employing fubordU 
nate agents^ is an honorable title of impo- 
tence.— ——In mechanifm, men help their 
weaknefs with theimprefiions made on mat- 
ter by immaterial power ; fuch as gravity, 
ilqfticity^repulfe. No machine was ever made 

without 
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without this afliftance fit>m living force im- 
preiTed on dead matter. We call it art^ 
thus to cover our impotence with borrowed 
power. Philofoph^rs have ridiculoufly fup- 
pofed that fuch a needy fhift mud be art in 
the Deity ; they have imagined from the firft 
ages^ and do ilill imagine^ that what is a 
mark of weakness in mankind^ muft be a 
perfection, in Omnipotence! hence fubordi^ 
nate agents and fecond eaufes^ have been 
borrowed from the moral government of the 
worldy and introduced into the government 
of the material univerfe^ The language 
became popular (as I have obferved before) 
till at length fecond caufes znd infirutmnts 
were fo much employed by thofe people^ 
th^t they did all ^ and the government of 
the Creator became only nominal, or wa« 
entirely antiquated. That man was nq 
great pfailofopher, v^ho did not folve every 
appearance by matter and motion. Des 
Cartes had a flourifhing reputation for many 
y ears, and ftill has in many places. A Creator 
was even thought needlefs, not only by tho 
J^kureans, but the PeripaMtes thought 
there was no oQcafion for o&e. If I fhould 
be wffong in all this, I expedt to be fet right. 

The 
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•The popularity of the words, in the 
place I have cited, is all the argument 
contained in it. 

XIV. It would have made this plain,, if 
the <igent$ and infirumenfs, which are cm- 
ployed, had been named. It is really flrao^e, 
to have talked fo much of powers, fecond 
caufes, inJirumentSy 2sAfubor4inate agents^ 
without naming any of them. Are vft to 
give up the immediate government of the 
Deity in the material world to popular 
words, and bare authority ? It is too much 
to be expeded, except reafons were like« 

wife offered.-* ^ent and inftrumenty are 

as Ojppofite, as power and inftrumenty which 
were ipoken of before ; tho' they are brought 
in here, as if they were of the fame nature^ 
The agent ufes \ the inlirument is the thing 
ufed. Matter can neither be the one nor 
the other, to the Deity. It would be an 
tmaSUve agent , which founds not well : or 
rather a rejijiing in^eding agent , which is 
ftiil more improper for producing an effe<3:. 
— ~Nor can matter be an inftrument to 
the Deity. An inftrument facilitates the 
work to the agent, and implies want of 

power 
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power to perform the thing to be dofie^ 
without fuch an help. This is the nature 
of inftrumenty which (hews OS how impro- 
per it is^ to apply this be^ to the Deity* 
An unadive fubftance cannot facilitate the 
operations in nature. The more fuch an in- 
ilniment were employed, fo much the 
more operofe and difficult we muft con- 
ceive the work to be. To imagine that it 
(hews fo much the more art to chufe the 
mod difficult method, is readmg nature 
backwards. The Deity is not liable ta 
our vanity. A man might thus chufe to 
(hew his art, by walking on ftilts. The 
iimplicity of the method is the beauty in 
the works of nature. But chiefly, mat- 
ter is the thbg to be wrought upon^ and 
cannot be the inflrument to work upon itfeli^ 
Matter is the fubftance to be fafhioned and 
formed ten thoufand different ways. An 
inflrument was never made ufeof to form 
itfelf. What inflrument had the Creator 
in the firft formation of things ? All matter, 
without exception, is thus to be fafhioned ; 
and other matter could not be employed in 
this work. The form pf the fame matter 
is conihntly changed^ in animal bodies, 

and 
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^nd vegetable fubftances, in all the ele^ 
ments. Are inftruments conftantly cm* 
ployed ? This will make the matter em- 
ployed as inflruttieiits, more in quantity^ than 
the matter that is wrought upon : as was 
obferved before concerning the fubtile mat- 
ter that was to produce gravity. -h — s-A car- 
penter cuts, (hapes, and forms his work 
by the help of his tools. This is a mark of 
want of power to do otherwife. He could 
not work fo with hU udaffifled hands. : Is 
this defedl applicable to the Deity in renew- 
ing the works of creation : How abfurd 
would it be to fay. The Creatoi* forms the 
eye, or the ear, or works tip the. /(Ttus^ by 
the help of other matter ! one part of mat- 
ter could only move another part^ by the 
refiftance it makes to change its ftate. This 
is a round-about method. It requires more 
motive force, and more room, to emplciy 
dead inftruments about the part to be moved^ 
inftead of adlive power. It conveys a 
ilrange idea to the mind, to imagine many 
particles employed, to mould or fafliion an- 
other particle. The power muft there-*- 
fore be applied immediately to the part it- 
felf. We employ a we<lge to cleave, a 
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fcrc w. to pn/s^ a wheel to raife up^ a Icvei 
to move. Is die Deity reduced to theft 
neceffitieSy to divide matter by matter^ br 
to raife weight by weight ? or to employ 
ft bbrrov^dd power ? Can he ufe any power 
hot his own ? Who isitdiat makes cohe-^ 
fioD, that makes gravity or weight ? Is not 
this power fufficient, without an iaftmrnent 
of matter ?- — —Dare I obferve, that the 
philofppher's Deity feems to be made up 
of haman infirmities ? 

XV. Or does the Deity aSl, and do thefe 
agents and inftraments co-operate with 
him? It is faid. They have their proper 
force and efficacy. How tame they to be 
poflfeiled of this force ? Matter has no forc^ 
but that of refifting a change of its flate^ 
which is incompatible with any other force 
or efficacy ; or it is a plain exclufion of them. 
What proper efficacy hste it then ? All this 
is untelligible and contradiftory. It is fooli(& 
(as hath been obferved) to imagine the Deity 
ofing his own power at fecond hand> 
Gravity^ attraSHon^ and repulfe^ whic^ 
are mentioned here, are neither agents nor 
in/iruments ^ but the itemediaEte impreffiom 

I of 



t 22^ ] 

Ijf iffktmicthl power. It is &id^ they iit6 
coQopounded i^ the coimsripn courfe of 
iiafiDre^ witfi the priQciples of mechaniftq; 
'This jis fiud Without reflediam The ioi- 
|>r9ffion 4^ jthe pow^r is iinmediatei aqd 
«at€ce!(ieDt to all priociples whatever^ jpfc- 
xept to knowledge and defign. If the 
.Imptc^on of ithe power wexe mechanical 
the common cwrfe of nature would be me- 
l^hanical. The P^ity himi^lf qoqld dd 
npth^g hiit minchaQK^ally, th^t is^ neceiiari- 
ly, or as motian is conveyed in mechanifipi 
from one part of the machine to another. 
This is literally Spinoza*^ dodrine^ whi(;h 
I wi(h the «uth^ had confidered battier. 
Let us tafce a comoion example. In a 
.Uratch the elaAicity of the fpring jmpreil^ 
force on the J>arrel, or firft part to be mov- 
ed. This ifupceffion is above thepnnffpUs 
i^f mechamfmy and ahogecher indepexident 
of any mechanical ftirufture : for the fprii^ 
isxtcnds itfelf at any time^ and i(ppre0^s for^ci 
on any obftade. The force impreiXed i$cpn)- 
tnuntcated fr<xn one part to another/ Ailt 
diminiihed^ till the index is moved. This 
cotnmuniciation of the force^ by the ikil- 
fal configuration^ andjoini|\gi>f the part$^ 
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is all that is mechanicaL And, as has been faid, 
it is a mark of our weaknefs, thus to be 
obliged to help ourfelves with a borrowed 

' power, and to ftudy how it may be com- 
municated from one part to anothe^. Now 
the Deity is not liable to fuch imperfedtion ; 
nor would it be art in him, to ufe fuch a la- 

rborious communication of his own power 
from one part to another. It is equally applica- 

' ble to every part to be moved. This (I muft 
repeat it again) is the great miftake of all phi- 
lofophers, to fuppofe the Deity liable to our 
neceffitous (hifts, or that to be art in him, 
which is weaknefs in us.— -To fay, we find, 
in the common courfc of nature, gravity^ at* 
traSiion and repulfcy conftantly combined and 
compounded with ihtprinciplesqfmecbanijmj 
is juft faying, that we find the immediate 
power of the Deity combined and com- 
pounded with the neceflary confequences of 
the inadlivity of matter : for fuch are the 
principles of mechanifm, or the three laws 
of motion. We fhould write nothing but 
what we have a diftindt conception of our- 
felves. Tht courfe of nature is lightly 

• named, as a common thing. Nothing is fo 

i common : but it is no lefs, than the con- 
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ftant repetition of the z&s of the Divine 
power and art, in renewing the works 
of the Creation, as hath been fhewn.- 
To have done with this fubjeS 5 if we right- 
ly confider the inadivity of matter, we muft 
fee the conftancy and univerfality of creat- 
ing power, in governing the nGtaterial uni-* 
vcrfc. We think it is of no great moment 
in ftudying the works of nature what no- 
tions we have of the Deity, provided we arc. 
furnifhed with mathematical learning. It 
would be needlefs to put me upon (hewing, 
how trufting to that fort o{ learning alone, 
has milled many a great man in ftudying the 
works of nature. Thus a miftake in the 
ufe of the bed things, becomes the moil 
hurtful. 
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^e general Arguments 

jmcb^tyoes ibe mfknce of all tbing$ e9i^ 
(emal to the mind itfelf. 

TH U S I have endeavoured to abdi- 
cate the government of the Deity in 
the material univerfe^ and to clear up the 
prindpks I had laid down before. What; 
I had anfwtted to thefe^ and other fach 
like objeftions, in the notes to the firft part 
of the Enqoiry, has either not been confix 
deredy or authority has been thought faffi^ 
cient to bear down reaibn. The prindptea 
fiill fisem to me a fure foundation to proceed 
upon, in (hewing the immortality of the 
foul. And for the fame reafon I intreat the 
reader's attention for a moment longer^ till 
J lay before him a confirmation of the argu- 
ments by which I inferred the exiftence of 
feparate fpirits^ from what we fee and fuf- 
fen involuntarily in our flcep .This author^ 
who oppofed that reafoning at firfl:, has 
flow parried it to a far greater extent than 
I did, and {hewn the exigence of all exter- 
nal things^ both corporeal and incorporeal. 
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£fQmtlie &mt argumeiat ; and voFy juftlyjEs it 
appears tame : the ingenious no doubt wiU. try 
if it can h^ar exaa)inatk)n, or if a better ar« 
gomcnt can be £»ind lor the exigence oi the 
material world, aiad all tbiogs iq it, ■ * 
TJie paflage is as follows* 

IL '* As we are certain c^ our own ex« 

^* iftence^ and of that of our ideas by in- 
'* ternaJ conjaouftiefs y io ^e are fatisfied 
^^ by the facne confcipurnefsi, that there are 
" dyeSs^pqwerSy or caufes^ without t|S, 
<< and that they z8i upoji us. For in many 
^' of our ideaSy particularly thofe tb^tare 
'^ accompanied with pain, the mind mqft be 
^* paffive, and receive the inc^reffioos 
^' (which are involuntary) from e:i[t(|rnal 
*^ caiifes or inAruments, that depend not 
^^ upon us. We eafiiy diftinguifb tbefe 
" obje<3:s into two general claffes. The 
*' firft is of thofe which we perceive to 
" h&Yc^onfaneityj ot felf-mQving power^ 
' ^ and feveral properties and afiedtions, fi- 
^' milar to thofe of our own ^inds ; fuch 
" as riofiming, jtu^ing^ willing^ Iwing^ 
*' hating, &c. The fecond general clafs i$ 
l[ of thofe in which no fuch aiFe(ftions ap- 

0^4 pear. 
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pear, but which are fo far of a pailivQ 
nature, that they never move themfelves^ 
neither, when they are in motion, do 
they ever flop without fomc external in-. 
^^ fluence. Ifoneof thefe move outof its 
place, without the appearance of a mover, 
we immediately conclude, that this is 
owing to fome invifible agent {a)** 
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IIL I need not add a comment upon 
this place, to a reader who fees the, force 
of an argument at firft view. He will fbon 
obferve, that theexiftence of all things with- 
out the mind itfelf, material and immateri-^ 
al, is concluded here, from no other reafon, 
than that from which I inferred the exig- 
ence of feparate living beings ^ which ob- 
trude upon us the objects we fee in our ileep, 
and the things we hear then. Whatever 
other obfcurity there may be in this appear- 
ance, thus far is certain. If this reafon is 
fufficient to fhew us the exiftence of heaven 
and earth, and all things in them, and the 
exigence of fpirits themfelves, endued with 
the fame powers and faculties, as our own ; 
it muft, by a clofe parity, fhew us the ex- 

{^) Page 97. 
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l^txict oi feparate fpirits^ whjch reprefent 
to us a greater variety of objcfts while we 
deep, and more wonderful, than what our 
waking ienfes inform us of. For if the 
foul muft be pajjfve in our involuntary wak-^ 
ing perceptions ; to fay it might be aSiive 
in producing the like involuntary percepti- 
ons in itfelf then, which it feels forced up* 
on it, and which give it often much pain ; 
and this without knowing that it did fo, 
but being confcious that another being put 
it in this fright and- diforder : this, I fay, 
overturns all the evidence we can have from 
confcioufnefs, and the certainty of the ex- 
iftence of every thing in nature, except of 
our own mind — It is impoffible to defcribe 
the confufion that would follow from this. 
It makes all our aAions and life, a conflant 
illufion upon us. If we do what we are 
confcious we do . not^ we may not do what 
we are confcious we do. We could not 
thus be certain that we are ourfelveSy or the 
fame confcious beings we were the minute 
before. Scepticifm was never carried to 
fuch an extravagant height as this. It 
takes away all certainty even of demonftra- 
tive truth and knowledge : for we may not 

ferceivf 
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piftmut whit we d^ ferc^m^ at wdi in tbci 
QiiCy. a» in the cAher. 



IV. Thefe are i]M»ftrou$ abfurdid^i 
aod St would be unac^ounfeable obftinaflcy to 
allow theniy rather thaa own the exifience 
oijeparatej^iritf. This would juftify ow 
denying the whde mattml ftame of natture^ 
and all the ol^eSs in it^ as waa formally 
done not many years ago^ by a perfon from 
whom it could have been kaft eacpeded : 
nay, and the denying all demonftrative truth. 
For all depends upon knowing onrcon^ 
idoufhefs to be mtr confciottfiie£i» Pyrrh 
was in the right, after he &t out m this 
manmr, to make thorough work of iL Hb 
would not allow the dogji which fait and 
tore him, to be any thi^ at dL This 
was ftic^g clofe to hia own {jfbaaou^ 
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It is jufily obferved in die place, cited, that 
die firft ^neral clafs of ob^cds without the 
mind itfelf, is (tf thofe which have j^ff* 
ianeity^ or fdf^mawng f^wir^ with other 
Acuities fimilar to thofe we find in our own 
minds. The iecond ^)e€ies is cmly of in* 
^ve obje£iB, or bodies. The certainty 
f^ (^iw and ferfipient beings, is firft in 

the 
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the order of nature. They make ^th<;m- 
fclved known by theif a^ivity. An unac 
titre obje£l: Cannot make itfelf known^ but 
by means of fome change of its ftate, whidi 
muft be wrought in it by fome invifible a^ 
gerit^ as the author obfcrves* Thefe be- 
ings are percipient in greater perfedion than 
<ire. This We know by the converfatlons 
we hold in fleep^^ • Their replies are appo- 
fite to what we fay. They know the 
thoughts of our hearts without the com- 
munication of language. This is wonder- 
ful! It can as little be denied^ as the man- 
lier of it underftood by us in this prefent 
jdate;^ till We ourfelves are feparate fpirits. 
•—Do they undcrftand our thoughts on- 
ly, while we are afleep ? This queftion de- 
ferves to be confidered. If fo, it challenges 
fomething more than wonder. Their pow- 
er is alfo far above ours in all refpe<fte« 
When one reads a book in his deep, the 
Aibjed ^ wiricb is familmr to bim^ and 
wonders^ on awakening, whence this in&oi* 
tcMeotis knowledge cxsca \ it infbrs^ fome*' 
d^ng more tbaii the b»e exigence of fi^ 
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V. This is a real and conflant appear- 
ance m nature. Why fhould not philofo 
phers have enquired into it^ rather than have 
fearched for fubtile matter that performed 
all wonders : befides the authority I borrow 
from this author, all antiquity is full of the 
confequences drawn from this phenomenon. 
I gave examples from what happened to 
Sylla^ Lucullus^ Aftyages^ Dion^ Brutus. 
Some perfons may perhaps have the curiofi- 
ty to read what Anmianus Marcellinus fays 
on this head;^ on account of what happened 
to the emperor Conftantim before his death. 
Where he quotes two remarkable lines from 
Menander^ the beft of Greek poets, if we 
may believe ^intilian. I fhall tranfcribe 
them to excite the reader's curiofity, 

'-'Airavlog tg-'i [ivs'Kyiayos ri jS/ir. 

—-But let the conclufion this ingenious perfon 
draws, ftand or fall, according to the evi- 
dence fuch inftances bripg along with them ; 
the exiftcncc of feparate fpirits is at leaft 
certain. The intelligent reader (all thefe 
things confidcred) will not deem me rafb, 
I when 
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when afterward I take this for a truth firm- 
ly demonflrated. If men had not been too 
fond of material caufes^ this had been a re- 
ceived principle in philofophy^ as well as a 
vulgar notion, many ages ago. We all 
wifti to exift in fuch a flate : and yet wc 
are afraid of being certain that any fiich be- 
ings exifl: there before us. It is the moft 
defirable part of knowledge. And it lies 
moft open to us, as all things mod necef- 
fary to be known are mofl eafy to be feen/ 
It is juftly obferved by Seneca y that what is 
mofi difficult to be dif covered^ is leaji worth 
difcovering (^). We deny what we might 
eafily fee : and affirm ftrongly what we 
can never fee. 

{b) Nee de malignitate natura queri pojfumus : quia 

nullius ret difficilis tnventio e/i, nijicujus hie unus invents 

fruSfus ejfy invenifle. ^tcquid nos m^liores beatioref- 

que faSfurum ejf^ out in aperto^ aut in proximo pofuit, 

De Beneficiis, Lib. 7. 
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SECT. VIIL 

Shewing that if the nmrCsgrmdMim v>it(f 
gnater tw>aris the fan ^ tba» tfnvardi 
the eard> at the cpnjunSion^ fie muft n^- 
ceffarily abandon the earth. 7he argu-' 
'piMtSy experiment s^ and geometry ^hrwgkt 
to pme the cwiirary^ enamhed* 

IP a body Ridded to a h& iorof in cppo-^ 
fition iaa gfcater ^or if ai^cak 6mt aight 
overcome a Aronger, men i«;oiild lidt J^nW 
«riiat to tFirft to in mtchanis?, lOr tfi my 
other democ^badve fabice. )f the jfon's 
force upon the moon be doaUfij tr^^ 9t 
quadruple the earth's force upon her^ when 
£he is between them, the equal forces on 
both fides fufpending each other, a great 
excefi of force muft adk.on that fide, againft 
no force at all on the other : And that the 
moon fhould yield to no force at all, con^ 
trary to this gravitation towards the fun^ is 
a manifeft abfurdity. Yet this is pretended 
to be fhewn true in fad, and to be proved 
both from reafon and vulgar experiment^ 
as alio by geometrical demonftration. t 

(hall 
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Ihall beg Icare to confider tbefe argmnealB^ 
to the platncft majmer I am ezpsAylty that 
thofe who have coriofity enough to mad fiidi 
things, may do it without trouble, 

U. A figure will wpreknt the ttiatter in 
queflion to the eye, better than many wwds 
could do, fa that it may be eafily iindt»> 
flood by any perfbo. In this figure, S k 
the fun, M the moon in the conjundion, E 
the ear^ ; the poiiilB concentricsd to the fon 
£gnify the gravitation towards him, ex- 
tending every way round, through thewhote 
fdar fyftem: the points about the eaidi 
mark die gravitation towards the earth, 
which it is albwed does not reach £b iar 
as the moon, according to the paraiax com- 
monly fuppofed. ji is the limit, or poixU 
of equal aHruBitm^ between the fun and 
earth ; where tf a body were plaoed/tt would 
ht equally attra£led to both, but could move 
towards neither ; the contrary and equal 
forces balancing each other. If the body 
were nearer the earth than that point, the 
gravitation towards the earth wioold pre«rail, 
and carry it that way. If it were without 
that point, as the moon is in the fi^re, 

the 
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the fan's greater force woujd prevail, arid 
draw it from the earth. Which already 
(hews us the event between the unequal 
forces^ without any artful reafoning, or dif^ 

guife. It is proper here to add, that 

the fun's parallax is only the angle, which 
the femidiameter of the earth would ful>- 
tend at the diftance of the fun. Therefore 
if the fun's diftance be very great, that 
angle muft be very fmall, and the quantity 
of matter in the fun muft be very great ; 
fince he appears fo large to us at a great 
diftance. And contrarily, if his diftance 
be lefs, that angle muft be greater, as he 
is nearer to us 3 and his quantity of matter 
muft be lefs, iince he appears no larger at a 
fmall diftance. From this it follows, that 
the point of equal attraSlion between him and 
the earth, muft be nearer the earth, or far^ 
ther from it, as the quantity of matter in 
the fun, is fuppofcd more or lefs. For 
the greater the quantity of matter in the 
fun is, with refpefl: to the quantity of mat- 
ter in the earth, the more his attradlive force 
muft prevail over that of the earth y and 
contrarily {a). III. The 

(a) The attradtive force towards the fun increafes 
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III. Tht p6int in difpute is briefly, but 
juftly enough reprelented in the following 
words. ** Becaufe the gravity of the moon 
towards the fun, is found to be greater 
at the conjunction^ than her gravity to« 
wards the earth, fo that the Foint xf equal 
" attrailiony where thefe two powers would ^ 
fuftain each other, falls between the 
moon and earth ; fome have apiprehend*- 
ed, that either the parallax of the fun is 
very different from that which is afiign*^ 
ed by aflronomers, or that this moon 
ought hecefTarily to abandon the earth. 
This apprehenfion may be eafily ren^v^* 
ed.*' &c. (^)— ^This is the ftate of 
the queftion in general terms, and the 

R appre« 

as his quantity of matter is fuppofed greater, /• /• as the 
cube of his diftance is fuppofed to increafe :' but it de- 
creafes Only as the fquare of that diftance. Thus as 
we fuppofe his diftance greater, the gravitation towards 
him increafes more from the greater quantity of mat- 
ter, than it decrcafes from the greater diftance. There- 
fore the point of equal attraftion between the earth and 
him, draws nearer the earth, as his diftance, or paral- 
lax is fuppofed greater. 

{b) Account of Sir Ifaac Newton*s phil^ophical di(^ 
©vcrics, book 4. ch. 5. page 336. 
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apprehenfion of the confequences is thought 
to be without foundation^ and eafy to be re- 
moved } which I (hall here enquire into. 

IV. Now it folbws from what is ikid 
IB the annotation at the end of Matbo^ the 
book here referred to, that if the fun's pa* 
ritlkx be only 6 fecx>nds, as Monjieur De la 
Hire makes it, his force upon the moon, 
when in theconjunftiod, is almoft quadruple 
of the earth's force upon her. Or if the 
parallax be 10 ieconds, as is commonly fup- 
pofed, the fun's fbrqe on the moon is dill 
nearly twice as ftrong as the earth's force on 
her; for they are to each other as i, 92 
to I. This ftronger ferce therefore (hould 
draw the moon down towards the fun : 
whereas we fee the earth draws her upward 
from the fun. And this author himfelf^ 
fpeaking of the fun's force on the primary 
planets and their ^tellites, iays elfewhere^ 
^< a very faiall inequality in the accelerating 
^* forces that a£t on the primary planet and 
its fatellite, would prgduce very great 
irregularities in their motions.^' {c) Now 
why (hould not this obfervation hold in tho 

prefcnt 

(0 P^g^ 274 ^'f^ the £une wofk. 
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t^refent cafe ? For according to it, if the 
iUo aUrads the moon with twice as much 
f<x'ce downward^ as the earth does upward^ 
filch a great inequality muft produce a more 
remarkable irregularity in the motion of the 
moon, and feparate her from the earth for-* 
ever. If ai> inequality of force produced an 
irregularity of motion in the one cafe, k 
muft 60 fo in the other. The fun a£ting 
on the earth and moon unequally, and 
the fun and earth ading on the moon un- 
equally, and in oppofite directions, muft 
have the fame effe<^ in producing a|) )rre»- 
gularity of motion : or rather the irregularis 
ly of the moon's motion muil be muck 
greater in the lafl qaic.*-*«'-**-<"This is only 
arming from what the authw averts elfe^ 
where. And in the prefent ca£e be allov^^ 
that the Aronger force of the i^ would 
prevail, and carry ofF the moon from the 
earth $ but pretends tp 6n4 a reafon whidi 
{prevents this terribie event. The place ii 
v«ry remarkable. He i^s, 

V. ^' But it rnay coruribute towards re* 
^' moving this difficulty, to obferve, that 
^^ if the abfolute velocity of the moon^ at 

Ra " the 
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'^ the conjun&ion, was lefs than that which 
*' is rcquifitc to carry a body in a cii'cie 
*' there around the fun ; fuppofing this 
body to be a<fted on by the fame force, 
which a(Ss there on the moon, (i. e. by 
the excefs of her gravity towards thie (iin, 
" above her gravity towards the earth 5) 
*' then the moon would indeed abandon the 
earth. For in* that cafe, the moon havi- 
ing lefs velocity than would be neceffary 
to prevent her from defcending within 
that circle, (he fhould approach to the 



cc 



CC 
CC 
CC 
CC 

** fun, and recede from the earth. But tho* 
^* the abfolute velocity of the moon at the 



conjunction, be lefs than the velocity of 
the earth in the annual orbit ; yet her gra« 
vity towards the funis fomuch dimiriifhed 
by her gravity towards the earth, that 
her abfolute velocity is ftill much fupe- 
rior to that which is requifite to carry a 
body there in a circle about the fun, 
that is adted on by the remaining force 
only. Therefore from the moment of 
the conjunction the moon is carried with« 
" out fuch a circle, receding continually 
from the fun, to greater and greater 
diftanccs." {c) 

p4^ 337- VL Here 
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; VL Here it is granted that the 'moon 
would indeed abandon the earthy by being 
more flrongly attrafbed to the fun, than to 
the earth \ were it not that her velocity is 
greater than what is requifite to carry a 
body about the fun, in a circle, at that dif-* 
tancej if it be impelled only towards the 
fun with the excefs of the two oppofite 
forces. But this reafoning is wrong in more 
refpedls than one. For firft, it is not faid 
here, how much the fun's attraftivc force 
on the moon is diminished by the earth's 
contrary attradlion. The fun's remaining 
force therefore fhould have been determined, 
before any juft conclufion could have been 
drawn from it. For any thing that is here feid, 
the moon's velocity may rather be too little, 
than too great, to carry her round the fun in a 
circle, at that diftance. Formerly it was af- 
ferted, ** that the moon's courfe might be 

preferved regular about the fup, tho* fhe 
' were a thoufand times more attracted to^ 

wards the fun, than to the earth." [d) 
In that cafe her gravitation towards the fun 
would have been diminifhed but one thou- 

* (i) See conference feventh, Numb. lOO of the 
'Bnglijb Matho. 
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fwdch put, by ihe rarth's contrariT force : 
Iffid then c^rtakily her vdodty had beenlc^ 
than requifite* to cirry her round tho fun 
iha cirdci bctog attraded by fuch fuperiority 
of fofce v ^ ■■■ Or if the fun's parallax bo 
but 6 fecondSy her ^avity towards the fun 
wt)uld fiiU be almoft four times as great^ as 
towards the rarth: or tho' the parallax fliould 
be lo feoonds, it is iliU nearly twice al 
great. Now unlefs it had been argued from 
fomd particular parallax^ or diftance of the 
fiin from the earth, we cannot fay hw much 
the fun's force on the moon is diminiflmi 
by the rarth's contrary force. 

VII. But fuppofing that the moon's vCf* 
locity were greater at the conjundioo, than 
what were neceflary to carry her round the 
ibn in a circle at that diftance, being aCted 
on by the exoefs of the fun's force above 
the earth's, and allowing the parallax to be 
lo feconds; yet (ince the tangential force 
there, is at right angles to a line drawn from 
the fun, or to his gravitating force upon 
hor, that excefs of fbrce would bend her path 
downwards, or below the tangent. For 
here we are to obferve^ that there are but 

two. 
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(5^0 fof ces that ^6: upon her in tbk ptnnt ; 
the force along th« tangent, and the excels^ 
bf the fun's force above the earth's^ at right 
angles to the former. When forces as i, 
92 and I, a£t in contrary diredions, the 
oppoiite forces on each fide, as i, areex* 
tinguifhed 3 and there remains a force as 
92 hundred parts of the earth's whole force 
zAing with the tangential force : and the 
force compotindcd of thcfe two muft nc-» 
cefiadly fall between the directions of the 
two compounding forces; that is below 
the tangent, or towards the fun. And her 
path being once thus bent down, it could 
iSever rife again ; the earth's greater veloci- 
ty there would ftill leave her more and more 
in the fun's ftronger attraction. For the 
fun's flronger attraction prevails round the 
earth on all fides, as is naturally enough re- 
prefented in the "figure : and tht earth'a 
velocity is there much greater ; fince, from 
the laft quarter of the preceding revolution, 
to the firfl of the next, the earth gets be- 
fore the moon, or £be falls behind the earth, 
the whole length of the diameter of her 
orbit, or about four hundred and eighty thou- 

R4 iknd 
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fand miles, (e)^-^In this cafe then^ the mooa 
ihould begin from the point of the conjunc- 
tion, to defcribe an illipfis about the fUn ^ 
and that point (hoald be the lower apfis of 
her orbit : and the circular orbit at that dif^ 
tance ihould fall within the ellipiis, touch- 
ing it only ia that point. Or if her velocity 
was lefs than requiiite^ to carry her round 
the fun |n a circle at that diftance ; that fame 
point (hpuld be the higher apjis of a lefs 
elUpfiSy in which (he (hould move about 
the fun ; and this ellipfis (hould be contain^ 
ed with the circle at that diftance. All 
this the author himfelf has fhewn in the 
fecond chapter before that in which he treats 
of this fubjed):, fo that hq is ilrapgely inn 
confiftept with himfelf. 

VIII. Now fince he allows that the fun'a 
greater force on the moon would make her 
indeed abandon the earthy it is a falfe pre-P 
tence to fay, her greater velocity there pre- 
vents this. Neither a greater, nor a lefs ve-= 

(f) To a^^ eye {Jaced in the fun,^ the moon moves 
really as much flower than the earth, in the interior 
part of her orbit, as flxe feems to us then to move 
quicker than the fun. 
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loclty could prevent her from being carried 
down towards tbei fun, and leaving the 
earth for ever, A greater velocity would 
carry her without the circular orbit at that 
diftance ; but (he would begin fron^ that 
point to move in an ellipfis about the fun. 
And any velocity, how great foevcr, could 
never make her mount upuMrd, or hinder 
theexcefs of her gravitation towards the. 
fwn, to have i^s fifU eflfcdl. A greater de- 
gree of velocity, than what would carry 
her in an ellij^s about the fun, would turn 
the curve to a parabola i and a fliH 
greater degree, .would carry herpfFinaa 
hy^rbola : in either of which cafes,' fhe 
ihould abandon both the, fun and the earth, 
^d move on through ^the celeftial regions. 
5ut no degree of velocity poffible could 
make her rife above the tangent, which, in 
the fanae point, touches all four curves, the 
Wf^^f ^ttipji^ip^^^bola^ ZTidbyperboh.' Aft 
infinite celerity (fo to fpeak) could only make 
her move in the tangent itfclf, but never 
rife above it.-^— ^ — Let us remember that the 
velocity of a cannon bullet in an horizon^ 
tfil diredion, hinders not its defcent by the 
fprce of gravity qpon it. Aod tho' the 
I velocity 
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wehdty of the ball were ten, ^r an han- 
dred times greater than what it is, it would ^ 
ftill fall through an equal fpace in equal 
times, with any of thefe different velocities : 
or it would ftill fall i6,i feet below the 
tangent in the fa^fecondoi time, and af« 
terwards the defcents would be, as the 
fquares of the times from the beginning. 
And on the other hand, tho' the gra** 
vitation on the bullet were but the tenth, 
or the hundredth part of what it is, that 
part would have its full effect, ^ as much as 
the prefent gravitation has its full effed. In 
a word, an in£uiite velocity only, in refped; 
of the gravitating force, could make the 
bullet move in the dire<5tion of the tangent. 
So little does more, or lefs tangential velo- 
city hinder the force of gravitation from 
taking place ! 

IX. This fcts the controverted point in a 
plain and full light, fo that more needed not 
be faid on the fubjefl: : yet we may go on to 
confider the other arguments brought to 
prove that a weaker force might overcome 
a ftronger. It is faid, ^* this apprehenfion 
** [that the moon ought ncceflarily to aban- 

I ^* don 
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*' don th« ^rtb, by the ilronger force of 
'^ the fun urging her the contrary way] may 
*^ be eafily removed^ by attending to what 
**\has been (hewn by Sir Ifaac Newton^ 
•* and is iUuftrated by vulgar exptrimtntSy 
** concerning the motion of bodies about 
^^ one another^ that are all a^ted upon by 
^' a third force in the fame diredion : their 
'' relative motions not being in the leaft di£r 
turbcdj^ by this third force^ if it adt 
equally on them in parallel lines : as the 
relative motions of the (hips in a fleets 
^' carried away by a current, are no way 
*^ affei^ed by it, if it a£t equally upon them ; 
^^ or as the rotation of a bullet or bomb^ 
^^ about its axis, while it is projeded in the 
air ; or the figure of a drop of falling rain, 
are not at all affected by the gravity of 
the particles of which they are made up| 
*^ towards the earth/' (J) And a little 
*' after, it is faid, '^ by confidering this 
^^ path, we (hall arrive at the fame conclu* 
^^ (ions which Sir Ifaac Newton derived 
** more briefly from the laws of motiom j 
ghat if the fdar action was the fame on 
^[ the fatellite and on the primary^ and in 

^' the 



it 
cc 



cc 
cc 



cc 



[ 2S6 ] 

^^ the fame direction, the motion of the 
^' fatellite about the primary, would be the 
" fame as if the fun were away." (g) 

X. Thefe comparifons are much infifted 
on, tho' they arc not more to the purpofe 
now than they were feveral years ago. That 
of the fleet of (hips carried away by the 
current, comes not up to the cafe. The 
earth and moon are not carried away by the 
a£tion of the fun, as the (hips are by the 
water that fupports them. Nor are there 
two contrary and unequal forces in the cur- 
rent, to carry the (hips different ways, as 
the ftronger force of the fun would carry 
oflfthe moon, from the contrary and weaker 
force of the earth. The (hips partake of 
the uniform motion of their place ', fo that 
it is the fame thing with refped: to their 
motion whether the water glides all equally 
the fame way, or remains in the fame place, 
like a (landing lake : but the place of the 
earth and moon has no motion, except in 
De Cartes*s fyftem of an univerfal plenum. 
It is elfewhere faid, that no experiment or 
obferyation (hews that there is any fuhtite^ 

is) Page 339- 
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medium in the celeftial fpaces, from whfch 
any refiftance to the motions of the heaven^ 
ly bodies could arife (A), therefore there 
is no fubtile matter round the earth and 
moon^ to imprefs motion on them. .Thus 
the gravitation of the earth and r moon' to^ 
wards the fun, is no ways like the water of 
the current to the (hips: the earth andmooii 
do hot fail down in the diredion of their 
gravity ; the tangential force always prevents 
that. Or if the fhips were towed acrofs 
the current, by other forces, which hin- 
dered them to follow its direSion, their 
relative nlotions would be^ very dUFetent 
from what they are, wiien carried along by 
the courfe of the water.-*-— .Thefe obvious 
differences £hewplainly,that this vulgar expe^ 
riment has no fimilitude to the thing which 
it is brought to illuftrate.-— A fimile parallel 
to the prefent cafe would be, if there were 
a great vortex, which carried round feveral 
bodies in it, as the planets are carried round 
in the folar fy ftem ; and each of thefe bodies 
were in the centers of lefler vortices, with 
other dill fmallcr bodies Carried round thefe • 
as the fecondary planets afe carried round 
their primaries : and lattly, if any of thefe 

(*; Page 294. fmaller 
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ibiattcr bodies cotxit in any port of its cit^ 
cuit, to be without the verge of its particu* 
kr vortex ; then it could no longer be car- 
ried round its central body, but be hurried 
away, by the force of the furr ounding great 
vortex. A figure of this is eafily imagined : 
md the reader will judge whether it hits 
the cafe or not. 

XL As to the other two iimilies of the 
cannon buUet/ and drop of falling rain, I 
ani not able to fee how they come near it, 
or in what re^iS: there is any Ukenefs be«> 
tween, them and the thing to be illuftrated 

by theoit I f a child, pfi being tdd 

that all the parts of the earth were attracted 
c^ drawn towards the fun -^ ^ould a& » 
reafon, why then the parts of the earth next 
to him, did not yield to that force ? It might 
be told him,that they wer^ n^ore ftrongly at-^ 
tracted the coati'ary way by the earth itielf : 
jnft aa the parts of a buHet in the air, by their 
droog attadiment to each other, Aickfaft to- 
jgether without falling down to the ground, 
by the way. And this, I tbifik, is the caiy cai« 
to which the comparUbn of the bulkt could 
be ^pticabie ; th(^ it could ^ve no f^eu 

light 
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light to the fubjecc. And here the ftron* 
ger force prevails, contrary to the defign of 
tihe fimilc. Nor does the other compa- 
rifon of the drop of water anfwer the 
pufpofe* The drop yields to the force of 
gravity impelling it and falls to the ground : 
fo do not the earth and moon fall to the 
fun . Nor are there two contrary at tractions^ 
here, to draw the parts of the drop afundcr % 
all its parts are impelled downward alike* 
But if it be fufpended, fd that the force of 
gravity a£ts in oppofition to the cohefion 
between its parts, the figure of the drop is 
firft lengthened, and at laid it falls down. 
This is more remarkable in honey when it 
drops, as its parts have more tedacity than 
thofe of water. Now, the weaker at- 

tratSion of the moon by the earth, in the 
prefent c^fe, is as the loofer oohefion be- 
tween the particles of the dr^ ; and the 
fiin's a&ion on her ("flxonger here by conceit 
fion j is as the force of gravity, which fe* 
parates the parts, of the liquor. So thatevea 
according to this comparifon^ the moon 
fbould be feparated from the earth, by her 
fironger gravitation towards the fun. And 
if (he were a iiuid body, her ^kl would 

be 
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be changed, or drawn out at length, like 
the drop of water. 

XIL As to the argument faid to be derived 
from the laws of motion ^ " That if the 
•* folar adlion was the fame on the fatellite^ 
" and on the primary, and in the fame di- 
" redlion ; the motion of the fatellite a* 
" bout the primary would be the fame as 
** if the fun was away." If this proved 
any thing, it would prove a great deal more 
than the author would have defired it 
prove 5 namely that the moon might move 
regularly about the earth, tho' her gravi- 
tation towards the fun were ever fo much 
Aronger than her contrary gravitation towards 
the earth. For there are only two conditions 
here required. Firft that the folar acSion on 
the earth and moon be the fame. And then, 
that it may be in the fame diredion. The 
inequality of the fun and earth's force on 
the moon is no way regarded. This occa- 
iioned the extravagant notion mentioned 
above, that tho* the fun attracted the 
moon a thoufand times more ftrongly the 
one way, than the earth does the other, 
yet her courfe about the earth might be 
preferved regular.* If (he were attrafted 

only 



J\ 



[ 26l 1 

only four times more ftrongly, or but 
twice more ftrongljr by the fun, one way, 
than by the earth the other; no body I 
think can conceive that her courfe could be 
preferved regular, or that (he would not 
yield to the ftronger force. Or if this be 
the law of motion^ fure I am that men are 
yet ftrangers to the nature of motion. 
It is altogether remarkable here, that the 
greater the quantity of matter in the fun is 
iuppofed to be, or the greater his dlflance is 
from the earth ; the nearer the point of equal 
attraSion between them will ajpproach to 
the earth : and the excefs of his force on 
the moon, above the earth's force on her, 
will Aill be the greater. And at the fame 
time, his adtion on the earth and moon will 
ilill approach nearer to an equality, and the 
direction of it nearer to a parallelifm.— — — 
Thus the two conditions iniifted on here, 
are neceflarily attended with two other con- 
ditions, which (hew them abfurd ; and the 
more thefe conditions are fuppofed to 
obtain, the more the abfurdity is increafed. 
This I had fliewed before in the EngliJhMa- 
tho (/) 5 which it would have been proper 

(;)Loc9 citatQ. 
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to have obferved/ before the Savm condi* 
tions were again inlifled oa. This (hews 
us that the inequality, of the fun and earth's 
forces upon the moon, was the chief thing 
to have been confidered in this affair. And 
it is flrange enough that the author fhould 
have advanced this argument, after own-* 
ing^ ih^Lt.the moon weuld indeed abandan tbt 
earthy by the fhronger action of the fun up** 
on her, at the conjunction ; if her too 
great velocity there did not prevent it. 

Xni. And I am afraid that this will be 
found to be the fault of the author's geome- 
trical propofi tions ; that if they proved any 
thing, they would prove more than they 
(hould. For the fame two condithns are again 
repeated more peremptorily, exclufiye of 
any other. It is faid, " thus we arrive at 
** the fame conclufion, which Sir Ifaac 
Newton more briefly derived from an 
analyfis of the motions of the fatellite : 
that while the fatellite gravitates towards 
the primary, if, at the fame time, it be 
acted on by the fame folar force as the 
primary, and with a parallel direction ; 
** it will revolve about the primary, in the 

" fame 
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^^ fanie ifhanner^ at if this kd was at reft^ 
^ and there were no folar action. Thefc 
*' two fortes, the gravkationj towards the 
^^ primary, aod a force eqml aiad parallel 
^^ to the gravitation of the primaf y towards 
*• the fun, ar^f ixa&ly Jufficient to abcoutit 
for the confipoanded motion of the fa« 
tettke in it$ psth^ however complex a 
^* cwved line it may ajppear to be. Nor 
^^ is thtn aty perturbathn of the fateUite*$ 
^* motion^ krt what arijesfrom tbt inequa^ 
Uty of the gravity of the fMeUite^ and (^ 
the primary towards the fun^ or from 
theirnota0inginparaffel!ines(k).'* This 
is very earpre% that no inequality of the fun 
and earth^s actibo on the mooi)^ could didurb 
her moti6a round the earth } if the fun at- 
tracts the earth and moOn equally, and in 
parallel lines. And, as was obferved juft 
noWi the& two conditions obtain rndfl:, 
when the excefs of the fun's force upon 
the moon, above the earth's force oh her, 
is greateft. So that the greater this excels 
is fuppoied to be, the mote regularly the 
mooii ihould revolve about the earth. 
Which, in effect, is juft faying, the more 
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unequal the contrary forces are, which z& 
upon the moon in the conjundion, the 
more regularly (he will yield to the weaker 
force. Such untenable principles muft make 
a man inconfiflent with himfelf : and tho' it 
be no pleafant thing, to mark inconfiftencies 
in any performance ; yet that is not my 
fault. The reader, no doubt, who has 
patience enough, will be furprized to fee 
this exce/s, here excluded, again iniifled on, 
in order to explain the motions of all the 
fecondary planets in the folar fyftem. Thk 
makes it neceilary to tranfcribe the follow^ 
ihg paflage. It is faid, 

XIV. " The force that bends the courfe 
of a fatellite into a » curve, when the 
motion is referred to an immoveable 
plane, is, at the conjundtion, the dif« 
ference of its gravity towards the fun, 
and of its gravity towards the primary. 
When the former prevails over the lafer, 
the force that bends the courfe of the 
fatellite, tends towards the fun ; con« 
fequently the concavity of the path is to- 
wards the fun : and this is the cafe of 
of the moon, as will appear afterward. 
When the gravity towards the primary 

" exceeds 



[ 265 ] 

•* exceeds the gravity towards the fun, at 
^ the conjundtion, then the force thai 
^^ bends the courfe of the fatellite, tends 
** toward the primary, and therefore to- 
** wards the oppofition of the fun : con* 
*^ fequently the path is there convex towards 
** the fun : and this is the cafe of the fa^ 
" tellites of Jupiter. When thefc two forces 
*' are equal, the path has, at the conjundi* 
** on, what mathematicians call a point of 
'^ reSiitude, In which cafe however, the 
*^ path is concave towards the fun through* 
** out (/j.-' One knows not well what to 
make of this : for here the whole courfe of 
the fecondary planets is made to turn upon 
the condition, which was before excluded 
from having any fhare in the regularity of 
their motion ; the prevalence, namely, of 
the fun's or primary's force upon them. And 
it is made the condition of the moon's path 
being concave towards the fun, that her 
gravitation towards him at the conjuoftion, 
be greater than towards the earth : and 
contrarily, it is made the condition of Ju- 
piter's fatellites having their path convex to* 
wards the fun at the conjun^ion, that 

(/) Page 336, 
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I 

their gravitation towards the f\m, beiefii 
Ihere, than towards the primary. It wem 
eafy to prove any thing at this rate. The 
prevalence of the fun or primary 's fbirce upoo 
the fatellite^ is only confidered toanjfWer the 
jsuthor -s purpofe, and to bend the cpurfe of 

the fatellite to, or frona the fun. The 

• ',.•■- 

motion of the moon round the earth is ilill 
left in the contradi^^ry tercns it was j that 
tho' ihe gravitated a thoufand tiines moca 
towards the fun, than towards the earthy 
her courie round the earth would i^ili 
jbe preferved regular. It requires indeed 
fome attention to obferve the dif&ren^ 
purpofeSy for which thefe pppoiite fup? 
pofitions are made.— — Froni what was 
^own in No. 7. and 8. it is eafy to perceive 
that of the three cafes here laid down, con^ 
(:erning the various prevalence of the fun ot^ 
primary's force upon the fatellite, two are 
imaginary. . If the fuo's force on the fat^ite 
at the conjundion, were flronger than the 
pr^ary's force upon it s or if the two forces 
were but equal, the fatellite would be carried 
9ff from the primary. 

' * XV. In tfee geometrical propofitions, a 
path is firfl contrived f^r the mopn^ concave 

towards 
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towards the fun throu^om^ and convex 
towards the earth at the conjundion ^ being 
an Epicycloid on a circular bafe, that 
ihoold crofs the earth's annual orbit about 
£ 6 times in the year. The method in con- 
^ivkig this is not quite fatisfactory. In the 
f«K)pofition itfelf, the radius of the circular 
Bv(k bafe^ is to the radius of the circle which 
revolves upon it : as the periodic time of 
the earth about the fun, to the time of 
the fynodic revolution of the moon about 
the earth. But in the demonftration of 
this firft propofition, and in the two other 
proportions, the firfl radius : is to the fe- 
cond : as the periodic time of the earth 
About the fun : to the perodic time of the 
moon about the earth. Thefe two do 
not agree. The fjrnodic time of the moon 
is 2 days and 5 hours longer than the pe«^ 
riodic time. In the firft proportion, the 
circumference of the immoveable circle, or 
bafe on which the other is fuppofed to roll 
tound, by a continual application of part to 
part, contains the circumference of the other 
22,36 times ; the circumference being al"p 
ways as the radius. In the fecond proporti-? 
oq^ the greater circumference contains the 

S 4 lefs 
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Icfs 13,36 times; which is too much. Ac- 
cording to the firflrof thefe fuppofitions, the 
moon will be 12 times in conjundion 
with the fun, aiid 0,36 parts of revolution 
over, while the earth moves once round the 
fun. In the fecond fuppofition, which the 
demon flration of all three propofitions pro- 
ceeds upon ; the moon, in the fame time^ 
will be 1 3 times in conjundion with the 
fun, and 0,36 parts of a revolution over. 
For the point in the revolving circle, 
which defcribes the Epicycloid^ or path of 
the moon, mufl: fall 13 times between 
the fun and earth, while the circle 
turns 1 3 times round, and a third of a 

time more. This fhould have been 

better adjufted, as it gives us a lunar month 

too many in the year. Then it is (hewn 

Bow a tangent to any point of this path 
might be drawn, and what the abfolute ve- 
locity of any body in that point (hould be. 
In the fecond, propofition, the center of 
curvature in any point of the Epicycloid; 
and the ray of curvature in that point, 
are determined. All this is laid down, 
without any regard, either to the force of 
the fun or of the earth upon the moon. 

Th(j 
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The confideration of the cxcefs of the firft 
above the laft^ by comparing them toge- 
ther, is pad over in filence, for fear of 
the contradidion arifing from the moon's 
yielding to the weaker force. The main 
defign is to fhew the moon's path concave 
towards the fun, at the conjunftion : tho* 
that cannot be done without incurring the 
fame contradidion, as we fliall foon fee, 
when the laft propofition is confidered : 

for the great difficulty lies there. 

* 

XVI. It js the beauty of the new phi- ' 
lofophy, that it accounts for the motions 
of the heavenly bodies, from natural caufes 
or from the forces that afl: upon them : 
- this gives fatisfadion to a rational enquirer. 
Formerly men fet their imaginations at work, 
to invent fuppofitions in order to fave ap- 
pearances I without confidering what forces 
fhould move thefe great bodies in fuch a 
manner. Thus ihtprimum mobile y and all 
the heaven of fixt ilars, were thought by 
the ancients, to whirl round the earth in 
24 hours. And in the Tycbonic fyftem^ 
perplexed motions in different circles and 
ipicyclesj were contrived for the planets, 

3 without 
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without regarding what forcet could carry 
theie circles themfelveSy and the pknets 
round in thefe drdes : as if all this had 
been to be guided by tht genii ^ or angeh that 
govern the fpheres above. This ffaewcd 
the fruitfulnefs of men's invention^ but 
did not hit the truth of the cafe>' » But 
to return ; in the laft proportion, the force 
cf the fun upon the earth and moon^ is 
preteiided to be deduced from a proportion 
laid down in the fecond proportion. And 
it all comes to this (as will appear) that the 
fun attrada the earth and moon equally, and 
in parallel lines. The right miethod here, 
I conceive^ had been, to have affiimed the 
forces of the fun and earth upoouthe moon, 
according to fome particular parallax; ib 
thit the force of the fun upon the moon 
Should have exceeded the force of the earth, 
upon her 3 and from thefe forces thus af- 
fumed to have (hewn, that her path is 
focfa as was marked for her : as alfo to 
have proved, that Iwr too great velocity at 
the conjundion, prevented her yielding to 
the fun's ftronger force, as was afferted before. 
I fhall confider this particular, which was 

tljie whole defign of the undertaking, and 
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|9 which all the difficulty confifts: io 
xj$mh of the author's figure as relates 
fo tb^^ I h^ve dr^wUf fqpiewhat more 
juftly. 

XV|I. In thi$ figure, as applicable to 
|he earth and moon, ji is the earth, ^ a 
the ecliptic, ib which the earth moves from 
«4 to j^ according to the order of the iigns ; 
J^ is the moon, ii / the path, in which it is 
p-etended the moofi moves ; C X D is the 
(^btt (he would defcribe about the earth. 
\i tlw i^n were away, and in whiph (he 
inoves from C to h^ or from c to /, con- 
^^y to the motion of the earth. & is the 
fun, Bis a point in the ray AS^ to which 
it is i^id, in proportion 3 , the forces that ad: 
on the moon, and make her defcribe the 
i^picyfloidy are always directed. It is thus 
determined in the &cond propofition. A S^ 
ix th« periodic time of the earth round the 
fun : is to u^ £ the periodic time of 
the moon round the earth : as the fame 
^ E^ or periodic tinac of the moojo, is to. 

AB ■■ It is to he obfervcd here, that 

the three firft terms in this propofition, 
i^re confla,nt i the periodic time of the 
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earth, to wit, round the fun, and the 
periodic time of the moon round the earth, 
which is taken twice : therefore the laft 
term A B^ mufl: be an invariable quantity, 
whether the fun's parallax be great or fmall. 
This breeds an error in the author's whole 
reafoning, concerning the forces that a£t 
upon the moon, according to the different 
parallaxes of the fun. For when he comes 
to determine thefe forces, 'he fays, " it ap- 
pears from what has been demonflrated, 
that the path may be defcribed^ by a force 
" direded towards the point 5, (which is 
given upon the ray A 5, but revolves 
along with this ray about S) or by any 
forces, which compounded together, ge- 
nerate a force tending to J5, and always 
proportional to L B, the diftance of the 
*' fatellite from B. Let JL H be equal and 
parallel to A B, and ABHLihzW be 
a parallelogram, and the force L B (m) 
may be compounded of L H and L A : 
" that is, the force L B may be the refult 
** of a force JL Hading on the fatellite, 
" equal and parallel to A B, the gravitati- 

(m) It \& LK in the author's book, but that does not 
agree with the fcnfe. 
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•* on of the primary towards the fun ^ and 
^' of a force L A^ tending to the primary, 
*^ and equal to the gravity by which the 
'^ fatellite would defcribe the circle CL D 
^' about the primary, in the £ime periodic 
" time /, if the fun were away (»)." And 
this is all that is faid concerning the forces 
which a£fc upon the moon, and make her 
more in the Epicycloid before contrived : 
which Juft comes to this, that the fun at- 
trads the earth and moon equally, and in 
parallel lines. 

XVin. Now fince the only condition 
of the forces here is, that the fun a£t upon 
the earth and moon, equally^ and in parallel 
UneSy without any regard to the excels of 
the fun's force above the earth's on the 
moon ; or to the diftance of the fun from 
the earth, (for ^£ is determined from the 
fun's periodic time, which is the fame, 
whatever his diftance be :) (ince this is fo, 
I fay, if thefe propoiitions proved any thing, 
they would go on to prove, till the abiurdi- 
ty became monflrous, in fpite of all endea- 
vours to reftrain them ^ that the moon 

(«) Page 344^ 
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yielded to the carth*s wwifcef force, tho' 
tiK ftm attradted her the ^dntrary w«y , aii 
htmdred, or a thoufand time^ more ftrongly. 
For the more thefe conditions obtained, th6 
greater that excels of force would pow] 
and the abfordity mofl become intolerable! 
With tefpcQ, ta tfcis exccfe of Corce^ 
the fecond corollary to the fecond propofi- 
tion is rcraarkabfe. The cotlary is, ** in th6 
•• cafe of the moon, / t: 7T: : i : 178 =afc 
^ -rfrX -rf5;bot^C is about 77Y>c ^^yf 
confequently ^ C is lefs than A B, and 
the path of the moon is concave towards 
the Jan throughout!^ Here the e^^efs 
of force is mentioned, with a view only w 
fliew that the nMon^s path muft be concave 
toward!s tjie fan throughout, and to tally 
with the firft of die three cafes laid down 
before, in page 336. It b mentioned only 
as an excefs of fines, not as'an excefs of forces. 
And when the forces oome ta be confider^*- 
ed afterward in the third propofition, the ah^ 
fcrdity of a weaker force overcoming a ftron* 
ger^ is paft over in fiTencc; the ejtce^ had aU 
ready anfwered the end for which it was in*^ 
tended. It feems ftrange to me^ when a 
contradiction is obyefted, that one can get 

over 
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over it fo cafily, at the expence of truth it- 
ielf : For if one contr adidion could be true, 
all truth ceafes. But it (hould have beea 
observed in this corollary, that u^ B is aa 
invariaUe quantity, and mud be greater thaii 
AC^ even when the fun's parallax is 96 
feconds, or virheo the fun's force on the 
moon, is to the earth's force on her, as i 
to 1 , 334 (fee the annotation to< Mathoy 
that vi A B muft be greater than AC^ by 
the author's geometry, when it is lefs in 
the nature of things. And the moon's^ 
path muft be concave towards tfee fua 
thfoughout, even when the earth's force on 
her is giaeater than the foa's, contrary to the 
condition m page 336. 

XIX. The ordinal contradiction, of a 
weaker force overcpmiog a ffaronger fliil 
remains^ after all this demonibration. For 
taking the parallax of i o feconds, whicfai 
this geometry goes upon^ .when L coincides 
with C, in the ODnjundion, or vrhen the 
moon is exadly between the fun and earth; 
\i A B reprefented the £in's force on the^ 
moon, it (hould be to ^ C, as 1,92 tar« 
Whence C JS is nearly equal toCAorLAt 

that 






that is^ the excefs of the fun's forpp upmi 
the moon, above the earth's force, u near- 
ly equal to the earth's whole force upon 
hen In which C9ft (^as was ))efore faid^ 
fbe is bnly a<9:ed upon by two Ibrces, the 
force as C B, urging her towards the fun, 
and the tangential force as C x^ aAlng at 
right angles to that : for the op^ofite. forces, 
as C A^ on each fide confume one another. 
This leaves the cOntradidion juft as it was ^ 
. fince to fay that (he, would rife above the 
tangent, or not move in a diredion between 
thediredionsof the two compounding forces, 
is juil faying, when a body is impelled by 
two forces, it will not move in the diagonal. 
This is an abfurdity too great to be conceal- 
ed by any apparatus of demonftration, or 
fupported by any authority. On the con- 
trary, if the moon's gravitation towards 
the earth, makes her fall 16, i feet below 
the tangent of her orbit, in a minute, her 
gravitation towards the iun in this cafe would 
make her defcend towards him, nearly as 
far in the famp time. And (he mufl: al- 
ways fall below the tangent to that fide, 
as long as her gravitation towards the fun 
is any thing greater than her gravitation 

towards 
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towards the earth.-—— rAnd if the two op- 
pofitc forces were equal, then her path 
ii^ould indeed have a point ofreBitude^ and 
the tangential force would only remain ; 
but the earth's quicker motion would fooA 
leave her expofed to the fun's ftronger force^ 
and ftill her courfe would be bent towards 
the fun. 

XX. Hence therefore in all cafes, with- 
oQt exception, a fatellite mufl gravitate 
more towards its primary than towards the 
fun, that it may revolve about its primary : 
and in all parts it mufl have its path concave 
towards the primary, and never concave to- 
wards the fun at the conjundion/ This I 
think may be rep^efented to the imagina- 
tion in a lenKible manner.-— Let us fup- 
pofe the orbit of the moon to be carried 
about v^ith the earth in the ecliptic, like a 
moveable locus^ of whofe motion (he par- 
takes ; and that a tangent to the orbit in the 
conjunftion were likewife carried along, or 
(which is the fame thing) always drawn to 
that point, " while the moon moved round 
the earth as (he does now. This tangent 
would be always perpendicular to a line 

j9ining 



[ 278 ] 

joinii^ the penter of the fuo, moon, and 
earth. But the moon could never go be- 
|ov7 this tangent towards the fide of the 
{un : that would be fuppofing her to go 
without her orbit. Therefore her path 
eould never be concave towards the fun in 
th^t part. This would be plain to the 
eye, if the author had drawn his figure to 
reprefent the moon in the conjunftion: for 
the tangent would be conamon both to 
a circle round the fun at that diflance, and 
to the moon's orbit in that point, and froni 
that point the curves are bent contrary 
ways. And if the moon's path, by this 
compound motion, were referred to an im- 
moveable plane, parallel to that of her or- 
bit, but farther from the eye, fuppofed 
in the axis of her orbit, and at an infinite 
diftance, as in the orthographic projedion 
pf the fphere ; I fay, if her path were re- 
duced to this immoveable plane, it would 
form a ferpentine line convex to the fun 
below the ecliptic, and concave towards 
him (and the earth) above the ecliptic, 
with a point of contrary flexure, at each 
crofiing of the ecliptic j but nothing like 
the author's epicycloid. And fuch a ferpen- 
tine 
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tine path, all the fatellites of Jupiter and Sa- 
turn form ; notwithflaqding what is faid in 
the firft corollary of his fecond propofition.-— 

If the femidiameter of the moon's orbit be 

• 

made radius, the diftance of her path from 
the ecliptic, on either fide, might be deter-* 
min'd, by right fines applied perpendi- 
cular to the ecliptic, and diftances propor- 
tional to the times in which fhe performs 
any part of her monthly revolution. 

XXI. As the moon could not rife up 
from the conjunction, towards the ecliptic, 
contrary to the ftronger force of the fun ; 
fo, if the earth and moon turned round on 
their common center of gravity, that cen- 
ter would be always Jn the ecliptic, and 
the earth, when below it, could not rife 
upward contrary to the fun's ftronger force. 
If the fqn's parallax be i o feconds, the 
point of equal attra(^ion between him and 
the moon would be only eleven femidiame- 
ters of the earth diftant from her center ; 
and the fun's force on the earth would ^e 29 
times greater than her force upon it. (See 
the annotation to the Latin Math.) This 
fhews the impoffibility of the earth's 

mounting 



